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WORLD-WIDE SOURCES 
FOR 


VEGETABLE 
TANNING 
MATERIALS 


fare in the palm of our hand 


You can, with confidence, rely on us as your prime and 
continuous source of supply for VEGETABLE TANNING MATERIALS... 
Consistent High Tannin—Consistent Color—Consistent Quality 
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There’s More-Much More 
Lo choose prom 


Extracts and Raw Tanning Materials 


From the Most Complete Line of Brands 


QUEBRACHO CHESTNUT 
Ordinary Clarified Progil S. A. Tanins Rey 


Formosa Bestsoubl Lion’s Head Bull Head 


Granchaco Horsehead 


Guarani Rex WATTLE 


Indio Avion 
Sastre Sol Puma 


rae S. African E. African 


La Galere “a & ¢€. Rhino 
Puma N. C. S. 


* 


SPECIAL SPRAY DRIED EXTRACTS 
Drit ’ 
> os D. \ Quebracho * Valonia * Myrabolams * Mangrove * Blends 


Myrabolams, Divi-Divi, Mangrove, Valonia, Sumac and Other 


Vegetable Tanning Materials from All Parts of the World. 


TANIMEX CORP. — ELKAN-RIVER PLATE CORP. 


27 William Street ° New York 5, N. Y. 


WHitehall 3-6300 





New ZIRCOTAN S 
improves break, 
fills out flabby flanks... 


gives more usable 


eather 


Leathers tanned with Zircoran S have a tighter break and are exceptionally full and plump. 


ZIRCOTAN S—a new mineral tanning 
agent—has properties that are simply 
non-existent in other white tanning 
compounds. By itself or used as a retan 
on chrome-tanned leather, ZIRCOTAN S 
produces firmer, fuller flanks and bellies 
... gives you more usable leather from 


every hide. 


Leather tanned wholly with ZircoTan S 


“— = 
~ 
/ oa 
[on 
el e™ 
ZIRCOTAN is a trade-mark, Reg. U.S. Pat. 
Off. and in principal foreign countries. 


4> 


is a light-fast white that extends 


through the leather. 


Further information on ZIRCOTAN S and 
other leather chemicals and services is 
yours for the asking. Simply write to 
Leather Chemicals Department or get 
in touch with your Rohm & Haas 


representative. 


; re Chemicals for Industry 
~ ROHM & HAAS 


COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


entatives in print ipal foreign countries 








MATES 
‘LOU GFL 
LIQUIDS 
BEFAVE 


Metallic impurities are under control, consistent dye 


shades are assured when you use this sequestering 





agent. With the water supply being what it is, plus 
the metallic impurities that slip, unnoticed, into the 
various leather processing baths, SEQUESTRENE 
is more important than ever to you. 


For even very small metallic concentrations 
can raise hob with your leathers. But with 
SEQUESTRENE calling the tune, such undesir- 
able metallic ions as calcium, copper, magnesium, 
iron, and similar substances are made to sit up and 
behave. SEQUESTRENE converts such undesir- 
able metallic ions into harmless compounds. 


Call the Geigy representative for further informa- 
tion and technical assistance. 


GEIGY DYESTUFFS, Division of 
Geigy Chemical Corporation, 

Saw Mill River Road, 

{rdsley, New York 





Lin 





*Geigy Registered Trademark 


BRANCH OFFICES: New England: Newton Upper Falls, Mass. « Charlotte, N. C. « Chattanooga « Chicago 
Los Angeles « Philadelphia « Portland, Ore. « Toronto, Canada « Great Britain: The Geigy Co., Ltd., Manchester. 
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dyestuff makers since 18659 





used as a leather pretan 
for better break and smoother grain 


bleaching chrome tannages for white leathers 


syntan-vegetable tan staining, or retanning 
of garment suede leathers to be crusted 


dye leveling and mordanting 
shearling pretannage 


@ used like Arkotan but 
for fuller leathers with tighter 
break, smooth grain and even color 


@ permits greater penetration of the tannning 
extracts, better take-up in bark retanned chrome 
leathers and full bark tanned leathers; reduces 
sludge in bath when solid quebracho is used 


@ contains a metal sequestering agent to aid 
tanning in water with high mineral content 


neutral syntan for 

pretanning of soft, mellow 

leathers for fine grain and smooth, 
well let out appearance and feel 


produces level color with minimum loss of color 
value in dye leveling and mordanting 


WRITE FOR TECHNICAL SERVICE BULLETIN. 


ARKANSAS CO., INC. 


serving the tanning industry for over 50 years 
NEWARK - NEW JERSEY 





Stylizing’ 
with Calco: 
Dyes 


F 


CALCOMINE* YELLOW 6G 
—low in cost, fast to light, level dyeing 


CALCOMINE YELLOW 6G is an excellent choice of a 
surface dye in formulations of yellow, buff, goldenrod, 
tan and russet shades for quality leathers. It is 


particularly recommended for use in coloring split <—“c¥YaNaMia——> 
and side leathers. —c ¥ANAMID— 


For further information about this and other quality AMERICAN CYANAMID COMPANY 
DYES DEPARTMENT 


dyes, consult your Cyanamid Dyes representative. BOUND BROOK, NEW JERSEY 
*Trademark NEW YORK + CHICAGO + BOSTON + PHILADELPHIA 
; e CHARLOTTE + PROVIDENCE « ATLANTA « LOS ANGELES 
4 a O PORTLAND, OREGON 
. NORTH AMERICAN CYANAMID LIMITED 
Symbol far Quality Dyes DYES DEPARTMENT - MONTREAL AND TORONTO 





Starch and protein finish- 
ing materials provide a fer- 
tile substrate for the growth 


of microorganisms. 


BSM-11 is an effective 
economical preservative 
providing outstanding 
control with a synergistic 


combination of bacteri- 


Pa Ta Oise cides and fungicides. 


housekeeping practice 


Our representative will give 
technical advice on the most 
efficient solution of your 
microorganism control 


problems. 


BUCKMAN 


Laboratories, Inc. 


Manufacturing Chemists * Memphis 8, Tennessee 


Representatives in Most Countries 


MICROORGANISM CONTROL SPECIALISTS 





DYE PENETRa?,, 


.. with SOLVAY 
AMMONIUM BICARBONATE 


So._vay Ammonium Bicarbonate sets the stage for better leather. 
It penetrates deeper . .. with a more thorough neutralizing action 
that is milder, too — pH is only 7.8! This superior neutralizing 
action makes it possible for dyes to penetrate the leather deeply 
and uniformly to produce clearer, truer tones in fine pastels and 
whites. Try SoLvay Ammonium Bicarbonate in a low-cost 114% 
concentration . . . for outstanding color, texture, grain. Available 
in money-saving 100 lb. vapor-barrier bags. 


For sample, write your nearest SOLVAY office 


Other iS SOLVAY PROCESS DIVISION 
SOLVAY products OLVAY lied ALLIED CHEMICAL & DYE CORPORATION 
for tanners PRs 61 Broadway, New York 6, N. Y. 

Cleansing Soda X ________ BRANCH SALES OFFICES 


Cleansing Soda XX Boston + Charlotte + Chicago + Cincinnati + Cleveland 
R) Detroit +» Houston » New Orleans + New York - Philadelphia 
Pittsburgh - St. Louis - Syracuse 


Snowflake" Crystals 
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fh Through experience and research 


I or over 91 y y y = g 
ears, Socon Mobil has Toda , this thorough knowled e of 


— closely with tanners. In fact 
> — was the first to utilize a 
petroleum product for tanning use 








There’s a right Mobil product for your every tanning need 


MOBILKOR — identifies a 
complete line of stuffing 
greases for use on heavy 
leathers, as well as work-shoe 
upper leathers. 

MOBILTAN _ indicates prod- 
ucts specifically designed for 
application on all fatliquored 
leathers. 

MOBILON — individually 
designed formulations for 
sole waterproofing, sponging 
and washing compounds. 


MOBILSET—is the new trade- 
mark for our highly nourish- 
ing leather oils for inclusion 
as fatliquor additives or as 
finishing oils. 

MOBILCROME 1— identifies 
a one-bath product for eco- 
nomical chrome tanning of 
all leathers. 

MOBILNAP AA—a wax 
emulsion-type water repel- 
lent for grain and suede 
leathers. 


For complete technical data on products of any of above product 
groups write: Socony Mobil Oil Co., Inc., Tanners Division 
150 East 42nd Street, New York 17, N. Y- 


vo problems and your needs enables 
: oO supply you with the wide range 
: quality petrochemicals that are 
elping you make “good leather” better! 
Coupled with this long experi i 
) ‘ perienc 
ae research. Skilled eka 
= aboratory facilities are constantl 
eing used in your behalf—to impro . 
products already in use. . . to ican 
new and better leather oils and grez = 
for tomorrow’s tanners needs — 


wer 


‘ 


First choice of Tanners 
since 1866 


e7 


bil helps you 
xe ‘good leather 
better 


: 
! 
& 
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Through new and improved tanning products 


Regulated penetration—key to consistent, high-grade leather— 

is a feature of Socony Mobil’s tanners products; Mobiltan 275, 
Mobiltan A and Mobiltan S. Dramatic proof of this unique Mobiltan 
brand product quality is shown in the photomicrographs below. 
Your Mobil representative has full details on all of Socony Mobil’s 
latest tanning developments. Perhaps he can solve your problem. 


MOBILTAN 275 


This carefully compounded fat- 
liquor gives excellent results in 
both full and pasted leathers. It 
is light-fast and compatible with 
resin re-tannages. Special quali- 
ties permit surface nourishment 
with enough penetration to give 
desired mellowness. 


MOBILTAN A 


As photo shows, this highly sul- 
phonated oil completely pene- 
trates skins, imparting perma- 
nent lubrication to innermost 
fibres. It leaves a clear grain free 
of raw oil and can be used on a 
variety of skins including soft 
upper leathers. 





MOBILTAN S 


Although generally applied as a 
“short’”’ fatliquor, Mobiltan S 
imparts many qualities of drum 
stuffing to leathers. Its ingredi- 
ents and degree of penetration 
are particularly applicable to 
achieving fullness and roundness 
in chrome upper leathers. 


SOCONY MOBIL OIL COMPANY, INC., and Affiliates: MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORPORATION 


“CROWN 350" 


In introducing to the American tanner the Forestal 
Company’s new product, “Crown 350’, the Barkey 
Importing Co., Inc. feel they are making an 
extremely useful new product available to the 
American tanner. 

“Crown 350” is a partially bisulphited Que- 
bracho, available as crushed extract, prepared 
according to a well-known American formulation. 

“Crown 350”, which contains a small quantity 
of well dispersed light insoluble tannins, is available 
at the same price as fully clarified solid Quebracho. 

The extract is eminently suitable for use in the 
latter stages of sole leather tanning and for the 
retanning of chrome side leather. Its special prop- 
erties ensures fuller, plumper leather, a rounder 
feel and fineness of: break when used for retanning 
side leather. 


Barkey Importing Co., Inc. 


44 EAST 53RD STREET * NEW YORK 22, N.Y. 
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ways to get your money’s worth 





when you buy sulfides 


Sodium Sulfide « Sodium Sulfhydrate ¢« Sodium Tetrasulfide 


Before you order another drum, ask yourself, “What do we really want in 
the sulfides we use?” 


1. Reliability? When you buy Hooker sulfides, you’re getting a product 
made especially for your purpose. We've specialized in sulfides 
since 1938. 


2. Uniform Purity? You get a better product because it’s made from 
Hooker caustic soda and hydrogen, rigidly controlled through every 
step of the process. 


3. Safe Packaging? You get Hooker flake sulfides only in brand new 
drums, lacquer-lined to prevent iron pickup, and with lids lacquered 
to make an airtight seal. A 14-inch opening makes drums easy to 
empty. Six lugs hold the lid tight to protect unused contents. 


4. Convenience? You can dissolve Hooker flake sulfides directly into 
process in 15 minutes, without stirring—even in cold water and with- 
out fear of iron stain. You get a clear solution, free of sediment, 
ready for immediate use. 


5. Fast Service? you can get Hooker sulfides in a hurry when you 


need them, direct from a Hooker plant or stock point, or from an 
authorized jobber near you. 


These advantages cost no more—can save you a lot. You get them all 
when you specify Hooker sulfides. Why not write today for technical 
data and contract information on: 

Sodium Sulfide (flake or solid) 

Sodium Tetrasulfide (aqueous solution) 

Sodium Sulfhydrate (flake) 






HOOKER ELECTROCHEMICAL COMPANY — HOOKER 


CHEMICALS 


910 NION STREET, NIAGARA FAL ° a 
) Ls, N PLASTICS 


NIAGARA FALLS © TACOMA ®MONTAGUE, MICH. © NEW YORK ® CHICAGO ® LOS ANGELES 
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QUEBRACHO EXTRACTS 


“SUPREMO” “LUNA” 
BRAND BRAND 
SOLID-ORDINARY COLD WATER SOLUBLE 


INTERNATIONAL PRODUCTS 
CORPORATION 


625 MADISON AVENUE, NEW YORK 22, N. Y. 


The Only American Manufacturer of Quebracho 


In South America 


FACTORY AT PUERTO PINASCO, PARAGUAY 


MANUFACTURERS: IMPORTERS: 
LIQUID 

QUEBRACHO 

EXTRACTS 


MYRABOLAMS 
WATTLE BARK 
DIVI-DIVI 

FACTORY: VALONIA 
Staten Island, N. Y. ETC. 


Representatives: 
Harvey J. Boutin & Son Nopco Chemical (Can.) 1955, Limited 


San Francisco, Calif. London, Canada 


Gonzalez, Ramirez y Cia The R. J. Vogel Company 
Havana, Cuba Mexico City, Mexico 
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SYNEKTAN 0-230*—For use alone or in combination tanning with 


vegetable extract or chrome. Useful for rapid tannages and bleaches 
Excellent as a retan on chrome stock. 


SYNEKTAN 0-272*—Similar to Synektan 0-230 in use. Produces 


smooth grain leather with mellow feel. 


SYNEKTAN NPP*—For high grade white leather of improved light- 
fastness. Also used in combination with Alum, Chrome, and in pro- 
ducing pastel shades. Produces full, soft leather of good weight 


SYNEKTAN NCRP*—Recommended for Sport goods, Suede and Elk 


£ 


leathers. Produces full, plump, fine grained leather, of good tensile 


strength. 


FAT LIQUORS—For all types of leather. Special quality fat liquors 
with high lubricant effects and excellent light fastness for whites 


TANASOL PW*-—Syntan in beads, to use with Tanasol NCO for 


( iff lm i 5 bleaching chrome stock and in retanning chrome stock. In the dye 


bath for good level colors. 


TANASOL NCO*—Syntan in beads, to use with extracts in the tan 


ning and retanning operations 


FUNGIZYME* BATES—Pancreatic bating salts of standard, con 


trolled quality. 
BATE A & AS—For sheep skins and sole leather 


BATE B & BS—For furniture leather, side leather and calf skins 
SULPHONATED OILS—(Various Bases.) 
MONOPOLE OIL*—(For Finishing 


EMULSIFIERS AND DETERGENTS—For good degreasing 


Samples and information upon request. 


ES WOLF s co. 


PASSAIC, N. J. 





JA 





Plants in: Clifton, N.J., Carlstadt, N.J., Los Angeles, Calif. 


* Reg. U. S. Pat Office. 















Direct Importers 


of Raw and 


Processed Vegetable 


ad 


from all over the world 





the following Raw Materials: 


¢ Wattle Bark ¢ Mangrove Bark 
¢ Valonia Cups and Beards ©° Divi Divi 
¢ Myrabolams ¢ Sumac 


and Extracts: (solid and spray-dried) 





© Quebracho ® Valonia 

¢ Chestnut ¢ Myrabolam 
BARKEY is known for ° Wattle * Mangrove 
prompt shipments e Sumac 


direct from foreign 
ports to any port 

inthe United States 
or Canada... 
in any quantity 
to meet your 

need. 


Whatever your needs ... you can depend on Barkey! 


Bar oi id | | Importing Co., Inc. 


44 EAST 53RD STREET * NEW YORK 22, N Y 





What type of 
tanner uses 











= leather-producing country on the map uses 
Wattle Extract today, not alone for vegetable tanning 


but for much chrome-retanning as well. 


* Wattle is out front internationally as a tanning essen- 
tial because it is one of the most versatile tannins avail- 
able and increasing in usages. 


* Whether your production is sole leather, transmission 
belting or waist belts; upholstery or table tops; chrome 
or vegetable shoe upper or lining stocks; bag; garment 
and glove; mechanical, textile and pump leathers, 
WATTLE EXTRACT can help you improve your product, 
and with economy. 


WATTLE MAKES G00d LEATHER 







South African Wattle Extract Mfrs. Association 
Pietermaritzburg, Natal, Union of South Africa 


Kenya Wattle Manufacturers Association 
Nairobi, Kenya, East Africa 
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ATLAS 7873 
for softie leather 









ATLASOIL 


TANNERY 
“HOUSEHOLD NAMES” 





Every industry has its famous names. In tanning, 
Atlas, and the products it has developed through 
the years, all are “household names”—respected 
because they represent the finest of their kind and 
for their purposes. 









ATLASENE 
G25 
alkaline 
fatliquor, 


How many of those names do you recognize as "old 


friends?" How many of the new ones are you familiar 


with? ¢c20 
for chrome 
Atlas, keeping apace of, and frequently leading the cot 





way to, new progress in tanning, brings you the 
products best suited to your needs. 





It is a fact that when tanners 
ATLAS 
TS 45 
for white 


change to Atlas Fatliquors, few 









ever change again. 
leather 


REFINERY, INC. 


142 LOCKWOOD STREET 
NEWARK 5, N. J. 


ATLAS 
™$30 
bark and 
resin retan 








A brand-new bright red for leather 


atte MMM ae) 
leather industry. Dyed on chrome 
CUM Nm mr bc 
alti MITA CMD Ce h mer alg 
SPM Mee Mr ae ee NM aly 
in wash and light fastness. 





Unlike most reds, Algosol Red R be- 
comes even brighter under adverse 
lighting conditions—a great advantage 
in upholstery leathers. Blended with 
Algosol Brilliant Violet I4R, Algosol 
Golden Orange IRR, and Algosol Green 
pO Pea lett met 
brown ranging from tan to chocolate. 


For information onAlgosol Red R Paste or 
the many other outstanding GDC leather 
dyes, please write our Technical Service 
OTF atu am re) 


a 


GENERAL DYESTUFF COMPANY 
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ONE OF AMERICA’S FOREMOST IMPORTERS, PROCESSORS and MANUFACTURERS 


_—- 
CHESTNUT WOOD fF xrot 


— from France and Italy 


With 88 years of continuous service to the tanning and dyeing 
industry, the J.S. YOUNG CO. has progressively expanded its facilities... 
anticipating the requirements of the entire industry...large and small operators, alike. 
We are importers, processors and manufacturers of practically every well- 
known, reputable tanning extract and dyewoods—for all 
branches of the industry... for leather, and for silk, 
wool and synthetic textiles. Our facilities have grown in 
capacity, flexibility and efficiency. Our skilled technicians 
and research facilities are at the service of the industry 
to help meet and solve individual problems...to meet 
your specifications and requirements. 
Your dependable source of supply, always! 
Manufacturers of the 


famous CHEMBARK 
natural Tanning Ex- 


tracts for the CHEM- 
navdr cut, The J. S. VOUNG CO. 
special products. 


2701-2755 Boston St., Baltimore 24, Maryland 


Experienced technical advice available on request from Baltimore or any of our branches 


PHILADELPHIA * DANVERS, MASS. * PEABODY, MASS. * NEW YORK * CHICAGO + MILWAUKEE 





Background! 


Chemtan’s know-how is based on 
continuous research and develop- 
ment leading to new processes, 
new products and improved 
methods of application. _ 


CALCIUM FORMATE TANNAGE 


with Trojan Powder Company’s pure Calcium 
Formate. Some of the advantages are: 

Smoothness of the grain, combined with a 

tight break 

Uniformity and speed of tannage 

More efficient use of equipment 

Lower production cost 
Chemtan’s Tannery and Laboratory Trained Men 
are working constantly on improved formulations 
for the application of Calcium Formate and other 
Chemtan products in actual tannery practice. They 
will be glad to share this knowledge with you. 


CHEMTAN COMPANY 


EXETER, NEW HAMPSHIRE 


All our facilities are devoted exclusively to 
the tanning industry 





A new, corrosion-resistant 
all-purpose cabinet ... 


Of white Formica both inside 
and outside—corrosion-resistant 


throughout 
With built-in levelling devices 
Swivel casters and handles to 


facilitate rolling under a bench, 
etc. 


Thoma. 
CHROMATOGRAPHY CABINET 


With vapor-tight, hinged cover, for pre- 
paring two-dimensional paper chromato- 
grams by descending or ascending tech- 
niques. The cabinet frame and cover are 
1-inch plywood bonded to white Formica 
inside and outside to provide adequate 
insulation under normal conditions. For- 
mica is practically unaffected by solvents 
generally used, and its resistance to cor- 
rosive properties of mineral acids and their 
salts is superior to Stainless steel at room 
temperatures. 


Inside dimensions are 25%4 inches long x 
1914 inches wide x 27! inches deep, with 
double-paned glass window in one end, 
174 inches high x 11 '4 inches wide. Black 
phenolic plastic fittings are built in for 4 
solvent assemblies which take 8 sheets of 
suitable paper up to 1814 x 2214 inches. 
Swivel casters and two handles permit 
ready positioning, but in use four adjust- 
able leveling feet carry the weight and fix 


location. Satisfactory working position, 
with level solvent troughs, is attained by 
adjusting feet in conjunction with two 
liquid levels mounted on cabinet. 


The cover, sealed by means of a Neo- 
prene gasket, is attached by means of a 
nickel-plated brass piano hinge with limit 
chains at both ends to facilitate handling, 
and has two trunk latches which insure 
tight closure. Four openings, !5-inch diam- 
eter, in the cover, fitted with Neoprene 
stoppers, size No. 00, facilitate replenish- 
ment of solvent during a run; a drain pipe 
in bottom permits flushing as required. 


3673. Chromatography Cabinet, Formica, Thomas, 
as above described, complete with assortment of 
accessories, but without paper or siphon for 
drainage 


3673-B. Ditto, but without accessories other than a 
plastic rod to prevent tipping of troughs... .238.75 


Detailed descriptive bulletin sent upon request. 


[quay ano stnvict 
A.H.T.CO. 


LABORATORY APPARATUS 


ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on Thomas 


Laboratory Apparatus and Reagents 


VINE ST. AT 3RD ¢ PHILADELPHIA, PA. 
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FUNGICIDES FOR LEATHER 


FUNGICIDAL EFFECTIVENESS OF COMPOUNDS 
APPLIED TO LEATHER 


SVERRE DAHL 


National Bureau of Standards 
Washington, D. C. 


and 


Artuur M. Kaplan 


Chemicals and Plastics Division 
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ABSTRACT 


This report is a compilation of the test results on 126 compounds 
that have been screened as leather fungicides. [The compounds were 
impregnated into leathers, and the mildew resistance of the leathers 
was observed by exposure (a) on a mycelial mat of 4. Niger and 
(6) in a tropical room. Visual estimation of the amount of mildew 
growth on leathers containing known amounts of the fungicides 
was used as a measure of fungicidal effectiveness. 


ot Soc RE se 


INTRODUCTION 


A review by Turner et al. (5) in 1948 gave an extensive list of substances 
that up to that time had been suggested, used, or tested as antimicrobial 
agents for protection of hides, tan liquors, and finished leather. Grossmann 
and Stadler (3) in 1953 reported on the relative effectiveness of 24 materials, 
including a series of phenols, as antifungal agents for leather. [he materials 
were applied to the leather in aqueous solutions. The last-named authors 
concluded that a really satisfactory leather fungicide had not been found. 

During the past ten years studies of mildew growth on leathers have been 
pursued at the National Bureau of Standards in a program sponsored by the 
Quartermaster Corps. One phase of these studies has been the evaluation of 
new fungicides for leather. The first step in an evaluation has been to estab- 


lish the effectiveness of the prospective fungicide when applied to finished 


leather. To be of value a fungicide must be able to prevent mildew growth 
when present in the leather in a reasonable concentration (less than 1%). 
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This has been used as the primary criterion for judging whether or not further 
development work on the compound is warranted. 


A description of the Q. M. C. screening program for leather fungicides at 


NBS has been included In a previous publication 2 . However, no previous 


compilation of all the materials screened has been presented. This report is 
such a compilation except that only the compounds with known chemical 
composition have been included. Materials with doubtful or unknown com- 
position 1.e., those designated only by trade names or code names, have been 
omitted. The results are given in Table I. 


EXPLANATION OF TABLE I 


The substances are listed alphabetically. Inversion of names has been 
used to arrange structurally related compounds together. 

Most of the materials were directed to NBS by industry, research labora- 
tories, or other government agencies through the Quartermaster Corps. In 
this manner numerous compounds were sent to NBS from the Prevention of 
Deterioration Center of the National Research Council after screening tests 
there had established that they were fungitoxic. 

The solvents used for dissolving the various materials are given in the 
table, or a reference is given in the table to footnote 1 showing the solvent 
mixture used. Although some water-soluble materials were tested and are 
included in the table, water solubility is an undesirable property of a fungi- 
cide for finished leathers. Treatment with an aqueous solution adversely 
effects the physical appearance of many leathers and finished leather items, 
causing warping and deformation on subsequent drying. Aqueous solutions 
also have poor penetrating ability with highly greased leathers. The most 
serious objection to water-soluble leather fungicides, however, is that unless 
they are fixed in the leather in some manner they are easily leached out of the 
leather items if the latter come in contact with water during service. For these 
reasons most of the fungicides selected for screening at NBS were relatively 
insoluble in water. 

The solvent mixture used whenever possible for preparation of the treat- 
ment solution was that denoted by solvent 1 in the table. This mixture con- 
sists of 10°; evclohexanone, 20°; mineral oil or 10°; each of mineral oil and 
neat’s-foot oil, and 70°; trichloroethylene or perchloroethylene. Whenever 
other solvents were used, it was because complete solubility could not be 
obtained with solvent 1. 

The screening tests consisted of treating leather specimens with these 
solutions and observing the effects by testing the mildew resistance of the 
treated leathers, as will be described later. An important factor of such tests 
is the type of leather used, because all leathers are not equally susceptible to 
mildew growth. Vegetable-tanned leathers are generally more susceptible 
than leathers of other types of tannages. All results given are based on ob- 
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servations with a vegetable-tanned test leather. A vegetable-tanned sole 


leather crust was generally used. This leather contains less filler and oils 
than finished sole leather and is not compressed by rolling. It is very sus- 
ceptible to mildew growth and was preferred in this work because its mildew 
susceptibility was found to be uniformly the same whenever a new supp!y 
had to be obtained. Other types of leathers are less satisfactory as test le. th- 
ers in this respect. 

Impregnation of the leather specimens with the desired percentages of the 
substance to be tested was accomplished by immersion of the specimens in 
solutions containing appropriate percentages of the substance. The percent 
deposition of the substance in the leather was calculated from the amount o! 
solution absorbed and the solution concentration. The amount absorbed was 
determined by weighing the leather specimen before and immediately after 
treatment. 

The majority of the substances were tested at concentrations in the leather 
no higher than 0.60°7 (based on air-dry-leather weight). 4-nitrophenol (p- 
nitrophenol), which has been used as the comparison standard for new fungi- 
cides, provides complete protection against mildew growth on leathers at a 
concentration of 0.30°% under the most severe test conditions used (tropical 
room exposure, see below). 

In order to be of value it has been assumed that a new fungicide would at 
least have to exhibit some inhibition of mildew growth at 0.60°;. In a few 
cases concentrations higher than 0.60°, were used. 

The presence or absence of mildew growth, as well as estimation of the 
amount of mildew growth on specimens not rendered completely mildew- 
resistant, was determined by visual inspection. The details of the procedure 
for collection and treatment of test data were essentially as described prev- 
iously (2). Unless both grain and flesh surfaces of the leather specimens were 
free from mildew, the treatment was not considered to have achieved pre- 
vention of mildew growth. However, mildew growth on edges, occurring oc- 
casionally even with the most effective treatments, was neglected. 

In the table, code letters denote the ratings or relative mildew-preventive 
effectiveness of the substances estimated from (a) initial screening test and or 
(b) tropical room exposure test. The meaning of the code letters is given in 
footnote 2 of the table. 

The results shown in the table are based on series of tests involving at 
least three concentrations of each substance and two or more leather speci- 
mens for each concentration. The highest and lowest concentrations used 
were generally double and one-half the intermcdiary concentration, respect- 
ively. 

The concentration intervals that were used are reflected in the ratings 
given in the table. However, it should be pointed out that a fungicide given 
a rating of E, for example, is not necessarily twice as effective as one given 
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a rating of G. This might be suggested by the percentages 0.30 and 0.60 as- 
sociated with the respective ratings, but it should be remembered that these 
percentages are not necessarily the lowest effective concentrations for either 
fungicide. 


Initial screening tests.—The untreated leather specimens were placed 
on mycelial mats of Aspergillus niger (ATCC 6275) and incubated for 7 days 
at 29°C. They were also tested for resistance against American Leather 
Chemists Association sand spore mixture (1) for 21 days at 29°C. These two 
tests are described in Methods 5021 and 5011, respectively, of Federal Speci- 
heation KK-L-3lla, January 19, 1953. The ratings given are based on the 
poorest performance shown in either test if the test results differed. These 
tests were used only in preliminary screening and are, therefore, called initial 
screening tests. 


Tropical room exposure tests.—-The treated leather specimens were 
stored for 5 weeks in the tropical room at the Engineering Center of the U. S. 
\rmy at Fort Belvoir, Virginia. The microflora and conditions of this room 
are maintained to give approximately the mildew-growing conditions that 
would prevail in a tropical jungle (2). This room has been made available for 


use in this work through the cooperation of the Engineering Center. 


DISCUSSION 


\ previous study (2) has shown that the tropical room exposure test pre- 


dicts quite correctly the performance of the fungicides under field exposure 
conditions at a Panama jungle site. Because of this and the convenient avail- 
ability to this laboratory of the tropical room, the initial screening test is 
currently being omitted in our evaluation of new leather fungicides. How- 
ever, the data given in Table I furnish an opportunity to bring out certain 
points regarding the two screening tests and the compounds tested. Both 
tests were scored on 85 of the compounds, and the results may be exhibited 
in the following tabulation: 


Tropical Room Rating 
I G F e 
| 6 s 4 1 
Initial (; 9 10 5 
Rating I . 1 6 6 
P 1 28 


The entries show the number of compounds receiving the various possible 
16 combinations of ratings. In only two instances (compounds 38 and 57, 
Table I) did the initial test rate a compound less effective than did the tropical 
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room exposure test. For 49 compounds (6 +9 +6 +28) the test agreed, and 
for 34 compounds the tropical room exposure test indicated less effectiveness 
than the initial test. 


It is clear that the tropical room exposure test is more severe than the 
initial test. A compound failing in the initial test can safely be rejected. A 
compound passing the initial test may not be effective in the tropical room 
exposure test, 1. e., under the most severe mildew-growing conditions en- 
countered by military leather items. 


The tabulation just given also shows the relative rareness of compounds 
that are as effective as p-nitrophenol according to the tropical room exposure 
test. Only the seven following compounds, including p-nitrophenol, received 
the highest rating, E. 


No. Compound 

32 bis (2-chloro-4-nitrophenyl) carbonate 
58 1,4-naphthoquinone, 2,3-dichloro- 

69 phenol, 2-chloro-4-nitro- 

78 phenol, 4,6-dinitro-2 methyl- 

79 phenol, 4,6-dinitro-3-methyl- 

83 phenol, 4-nitro- (p-nitro-) 

105 phenyl thiocyanate, 2,4-dinitro- 


It should be repeated that the results reported in this paper pertain only 
to the effectiveness of the compounds in preventing mildew growth on leather 
under the specific conditions of exposure. Their practical usefulness depends, 
of course, on many additional factors such as cost, availability, and effect 
on human health and on leather. Such factors have not been investigated or 
considered in this evaluation, but they, rather than the mildew-preventive 
potency, may well dictate the choice. The potential usefulness of compounds 
rated G or even F therefore is not excluded. 
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TABLE | 


RESULTS OF SCREENING TESTS WITH 126 FUNGICIDAL MATERIALS ON 
CRUST VEGETABLE SOLE LEATHER 


Rat 
Ir IR 
S S 5 I Ex e T 
1 \cetophenone, 2-chloro 
CH.CICOC HNO 1 ‘ 
Ami Onli, Alkv Ibe Z Idi 
1ethyl—chloride 
R(CH,)2CINCH.C.H water 


3 Ammonium, alkyl-(3,4-dichloro 
benzyl)-dimethyl—chloride 
R(CH s)2NCIC.6H;Cl 
} Ammonium, benzylcetyl-di 
methyl—chloride 
C 16H 33(CH3)2NCICHsC.H 
a 5 Ammonium, cetyltrimethyl 
bromide 
C i6Hs,;NBr(CH , P P 
6 Ammonium, ethyldimethyl-9 
octadecenvl—bromide 
CH3;)sCoHsNBr(CH,)sCH: 
CH(CH,);CH 4s P 


Benzene, nitro-2,3,5,6 
tetrachloro 
NOLCKHCI, 2 , 
Ss Benzoic acid, 4-hydroxy-methyl 
ester 
HOC.H,COOCH 1 
9 Benzo acid, t-hydroxy-ethy 
ester 1 | 
10 Benzoic acid, 4-hydroxy-, 7 
propyl ester 1 
11 Benzoic acid, 4-hydroxy-, 7 
butyl ester 1 
12 1,4-Benzoquinone, 2,3,5,6 
tetrochloro-(chlorani 
O:C,ClL,:O 2 G G 
13 Benzothiazole, 5-chloro-2- mer 


capto-, benzyl pyridinium salt 


CICsH;NCSSN(CH),CHCH 
C,H 3 ( 











16 


20 


> 
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TABLE | 


Substance 


Benzothiazole, 5-chloro-2-mer 


capto-, cetyl dimethyl amine 
salt 


CIC6H3NCSSNH (CH) oC isH 


Benzothiazole, 5-chloro-2-mer- 
capto-beta-hydroxy-ethyl — py- 
ridinium salt 


CICsH,;NCSSN(CH,)CHCH, 
CH.OH 
Benzothiazole, 5-chloro-2-mer- 


capto-, cetyl amine salt 
CIC65H;NCSSNH;CisH 


Benzothiazole, 5-chloro-2-mer- 


capto-, lauryl pyridinium salt 


CICs6H3sNCSSN(CH,)CHC )2Ho5 


Benzothiazole, 5-chloro-2-mer 
capto-, lauryl pyridinium salt 
in solution 

Benzothiazole, 5-chloro-2-mer- 


capto-, trimethylbenzyl amine 
salt 


CICsH;NCSSN(CH;);CH.C.H; 


Benzothiazole, 5-chloro-2-mer- 
capto-, zinc salt 


CICsH;NCSS-) Zn 


Benzothiazole, 2-mer¢ apto- 


Captax 


C.H,NCSSH 


Benzothiazole, 2-mercapto-, ben 


zyl pyridinium salt 


CsH,NCSSN(CH),CHCH.C,H; 


Benzothiazole, 2-mercapto-, beta- 


hydroxyethyl pyridinium salt 


CeH,NCSSN(CH),CHCH.CHo- 
OH 


LEATHER 


(CONTINUED) 


Solvent! 


water 


water 


unknown 


water 


Rating? 
Initial Tropical Room 
Screening Test Exposure Test 
G 
P , 
I , 
P P 
P 
I - 
P » 
P 
G 
I P 
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TABLE I—(Continuep) 


Ra 
Initia Trop l Roon 
No Substance Solvent! Screening Test Exposure Test 
4 Benzothiazole, 2-mercapto-, cetyl] 
amine salt 
C.H,NCSSNH;C eH; 3 "i | 
5 Benzothiazole, 2-mercapto-, do- 
decyl amine salt (in solution 
CeH,NCSSNH3Cj2Hos unknown > Pp 
26 Benzothiazole, 2-mercapto-, 
monoethanol amine salt 
CysH,NCSSNH,CH.CH.OH 5 , > 
27 Benzothiazole, 2-mercapto-, 
monoethanol amine salt 
in solution unknown P > 
3 28 Benzothiazole, 2-mercapto-, 
lauryl pyridinium salt 
C.sH,NCSSN(CH),CHC.H,2 unknown G P 
in solution 
29 2-Benzothiazolethione, 
3-(anilinomethyl)- 
CeH,SCSNCHsNHCeH; 2 | 
30 Biphenyl, 4-nitro- 
NOsCeHyCoH: 1 > 
31 Bis-(5-chloro-2-hydroxy-pheny! 
methane (G4 
CH,(CIC«H;0H)» 1 | | 
32 Bis-(2-chloro-4-nitro phenyl 
carbonate 
CICgH3;NO2)CO 1 I 
33 Bis-(4-nitrophenyl) carbonate 
CsH,NOz2).CO; 1 E G 
34 Bis-(4-nitrophenyl) ether 
CgHyNOs),0 1 P 
35 Bis-(methylxanthyl) sulfide 
CH,;0CS,)2S (N-466 1 E I 
36 Capric and — caprylic acids, 


mixture 
caprik acid CH3(CH»s)sCOOH 
caprylic acid CH;(CH,)s«COOH 1 ) ) 
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TABLE I—(ContTINUED 


Rakdiatt 
It il rr R 1 

N Sul S 1 Ser iz Test Exp I 
37 Copper 3, 5-dinitro-o-cresylate® 

NO.) eC sHsCH;O0).Cu 1 G 
38 Copper 8-quinolinolate* (com 

mercial formulation; 10% solu 

bilized Cu-8 in castor oil fatty 

icids 

CoHeNO ou toluene F 
39 Copper  8-quinolinolate com- 

mercial formulation; 10°; solu 

bilized Cu-8 in oleic acid oleic acic 
10) Copper 8&-quinolinolate* [com 

mercial formulation, less than 

1% Cu-8, 5% zine naphth 

enate, and unknown waxes, 

solvent, resin, and driers (in 

solution unknown , , 
4] Copper 8-quinolinolate” com 

merical formulation; 10% solu 

bilized Cu-8 in xylol toluene G G 
$2 Copper 8-quinolinolate* resin 

dispersion water (s | 
$3 Copper 3-phenyl salicylate* 

C«HsCgH,OHCOs).Cu acetone | 
14 l-cyclopentene, 4-(dichloro me 


thvlene)-1,2-dichloro-3,5-dione 


CCICCICOC(CCIL,)CO 


5 l-cyclopentene, 4-(dichloro me- 


thylene)-hexachloro 


CCICCICCI.C(CCI,)CCl, 2 - 
16 1,4-hydroquinone, tetrachloro 
OH )oC6Cl 2 G G 
17 1,4-hydroquinone, tetrochloro- sulfated neat’s G G 
foot oil 
18 Isoquinolinium lauryl bromide 
C,H;NBrC,.H, water ¥ , 
19 Mercury tert-butyl mercaptide 
CH3)3sCS).Hg benzene + 20% 
mineral oil P 
50 Mucochlori cid, benzoic ester 


C H,COOCH.CCLCCICOOH 1 | 
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TABLE I—(ContTINvuED) 


Rating2 


Initial Tropical Room 
N Substance Solvent! Screening Test Exposure Test 
51 Mucochloric acid, n-butyl ether 
C,H,OCH.CCI:CCICOOH e P 
52 Mucochloric anhydride 
OCHCCLCCICO).O ms F 
53 Mucochloric carbanilate 
C.H;).NCOOCH.CCLCCICOOH - | 
54 1-naphthol 
C,oH;OH 1 G I 
55 2-naphthol 
C,,>H;OH 1 G G 
56 I-n iphthol,2,3,4 tri hloro 
C,)H,ClOH trichloro-ethyvlen¢ | 
57 1,4 naphthogq Hnnone, 2 Lino 
3-chloro 
1 C,$H,NH,CIO,. cyclo-hexanone G 
58 1,4 naphthoquinone, 2,3 dic hloro d 
C1 FC1Os xylene E 
59 1,4-naphthoquinone, 3-chloro- 
2-dimethylamino 
H,CIN(CH (). cvclo-hexanone | 
60 1,4-naphthoquinone, 3-chloro 
2-ethylamino 
C,o9H,CINHC,H;0. " G G 
61 Nitromethane, tris 
hydroxymethyl 
NO. CH.OH trichloroethvlene F P 
62 +-pentene, 2,3-dione-1,1,5-trichloro 
CHCLCOCOCH:CHC] 2 : 
63 Phenanthrenequinone' 
C,,HO aqueous 
bisulphate sol G Ge 
64 Phenol, 2-amino-4-chloro 1 P 
605 Phe nol, } chloro 2 cv lohexyl- 
HOC,H;,CICH(CH,),CH, 1 F 
66 Phenol, 4-chloro-3,5-dimethyl- 1 G © 
67 Phenol, 4-chloro-3 methyl 
6-tert-butyl- 1 | 
O08 Phenol, 4-chloro-2-isopropyl-5- 
methyl- (p-chlorothymol)' 1 G P 


69 Phenol, 2-chloro-4-nitro 1 E E 
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TABLE I—(ContINnvueEpb) 


Rating2 


Initial Tropical Room 
Substance Solvent! Screening Test Exposure Test 


Phenol, 4 & 6-chloro-2-phenyl- 
(mixture) 


Phenol, 2,4-dichloro-3,5-dimethyl- 

Phenol, 3,5-dimethyl-4-nitro- 

Phenol, 2,6,dimethyl-4-thiocyano- 

HOCsH(CH,)2SCN 

Phenol, 3,5-dimethyl-4-thiocyano- 

Phenol, 2,4-dinitro-6-isobutyl- 

Phenol, 2,4-dinitro-6-isopropyl- 

Phenol, 2,4-dinitro-6-isopropyl- 
3-methyl-f 

Phenol, 4,6-dinitro-2-methyl-® 

Phenol, 4,6-dinitro-3-methyl-* 

Phenol, 3-ethyl-4-thiocyano- 

Phenol, 2-methyl-4-thiocyano- 

Phenol, 2-nitro- 

Phenol, 4-nitro- 

Phenol, 4-nitro-, methyl! ether 

CH,;0C,.H,NO, 

Phenol, 4-nitro-tetrachloro- 

Phenol, 4-nitro-tetrachloro-. acetic 
acid ester 

CH;CO.C;CLNO, 

Phenol, 4-nitro-tetrachloro-, 
methyl ether 


Phenol, pentachloro-sodium salt-" 


Phenol, pentachloro-, phenoxy- 
acetic acid ester 

( “eC CCI 1 ,¢ “el Is 

Phenol, 2 phenyl- 

Phenol, 2 phenyl-, tetradecyl- 
amine salt 

CeHsCeH,OH . NH2(CH2) 2CH; 

Phenol, 2,3,5,6-tetrachloro- 

Phenol, 2,3,5,6-tetrachloro-, 
n-butyl ether 

Phenol, tetrachloro-, cocoanut 
amine salt trichloro- 


ethylene 
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TABLE 1—(ContTINUED) 


Rating? 


Initial Tropical Room 
Substance I Screening Test Exposure Test 


Phenol, 2,3,5,6-tetrachloro-, 
ethyl ether 
Phenol, 2,3,5,6-tetrachloro-, 
methyl ether 
Phe nol, tetrac hloro " propionic 
acid ester 
Phenol, 2,3,4,6-tetrachloro- 
sodium salt® 
Phenol, 4,thiocyano- 
HOC,.H,SCN 
Phenol, 2,4,5-tric hloro-, 
sodium salt® 
Phenol, 2,4,5-trichloro-, acetic acid 
ester 
Phthalic acid, dimethyl-ester 
C,H,(CO.CH 
Phthalimide, N-(trichloro- 
methylthio)-1,2,3,6 tetrahydro-' 
CygHsO.NSCCI; 
Phenyl ether, 4-nitrophenyl- 
NOWC 65H ,OCe6Hs 
Phenyl thiocyanate, 2,4-dinitro- 
NOs)sCe6H3SCN 
Phosphonium, (3,4-dibenzyl phe- 
nyl) triphenyl-bromide 
CsHsCH2)2.C6H3PBr(CeHs)> alcohol 
Propionic acid, propylene glycol 
mono ester 
CH;CH,COOCH.CH.CH,OH unknown 
in solution 
Pyrazole, 1-(4-chlorophenyl 3,5- 


dimethyl-4-nitroso- 


CICsH,NN:CCH;C(NO):CCH; 


5-pyrazolone, 3-methyl-4-oxime- 


1-phenyl- 


CesHsNN:CCH;C(NOH)CO 
Pyridine, 2-(4-chlorostyryl)- 
C;HsNCH:CHC,H,Cl 

111 Pyridine, 4-(-4-chloro-styryl)- 
CsHsNCH:CHC,H,Cl1 
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TABLE I—(ContinueEp) 


Rating? 
Initial Tropica! Root 
No Substance Solvent! Screening Test Exposure Test 
112 Pyridinium chloride, cetyl- 
CsHsNCIC 6H; water P r 
113 Quinoline, 8-hydroxy- 
HOC gHeN 1 P P 
114 Resor¢ inol, 4-« hlor« >" 
C.eH;(OH).Cl 1 P P 
115 Resorcinol, 2-nitro- 
C.H3(OH).NOs 1 IE 
116 Rhodanine, 3-(4-chloro-phenyl)- 
5-methyl- 
SCSN(C,H,C)DCOCHCH; 1 P 
117 Rhodanine, 3-(methoxy phenyl)! 
(N-149 
SCSN(C,.H,OCH,)COCH, 2 P 
118 Silicofluoride 
Na2Sik’s water | P 
119 Succinic acid, alpha,  beta- 
dichloro-, dimethyl ester 
CICHCOOCH, 
CICHCOOCH 1 Gs , 
120 Sulfonamide, p-toluene- 
CH,;CsH,SO.NH, 1 P 
121 Thiadiazine-2-thione, 3,5- 
dimethyl, tetrahydro- 
SCSNCH;CH.NCH,;CH, 1 , 
122 Thianaphthene, 2-bromo- 
1-dioxide- 
CsH;BrSO, 1 ; G 
123 Thianaphthene, 2,3-dibromo- 
2,3-dihydro-1-dioxide- 
C3H.Br,SO, 1 E P 
124 2,4-thiazoledione, 3-phenyl- 
SCON (C.gHs)COCH, 2 P - 
125 Thiophenol, 4-chloro- 
HSC.H,Cl cyclo- P - 
hexanone 
126 sym-triazine, 2,4-dichloro-6- 


2-chloroanilino)-(B622)! 


C.H,CINHCN:CCIN:CHN: t I r 
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Darkens leathe 
Poor penetrati 
0) neat s-! 
nineral oil v 
Reportedly 
Slightly sol 
Volatile 
Yellow stain 
Neutralize 
Poor solubi 
Vesicar 

1 Solvents 
solvent 


L ipare 
ned with 0.60 
f the fungicide in tl eather was require 
> of mildew growth was obtained with 0.60 
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Leather manufacture has long been conducted by “rule 
nore exact methods of modern science, not so much from any prefe 
for the former, as because, from the inherent difficulties of the subject, the 
scarcely possible Another obstacle which has somewhat impeded progres 
misapprehension, perhaps justified in the past by adventurous 11 
‘revolutionise the trade,” as to the part which chemistry is destined to pla 
of the future The term “chemical tanning’? became one of reproach and cot 
it has been too much forgotten that in every tan-yvard, chemical processes are being « 
on ota complexity so great that as vet they are very imperfectly understood, ( 


those chemists who have devoted themselves most thoroughly to the task 


Leathe Industries Laboratory Book H. R. Procter. London ad N Spo 
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ABSTRACT 


The primary function of a leather lubricant is to prevent the ad- 
hesion between the leather fibers that takes place when wet leather is 
dried. Effective lubrication can be attained by coating the hbers 
with relatively small amounts of strongly polar lubricants. 


When unlubricated wet leather is allowed to dry, it will become hard and 
stiff. This is due to uncontrolled cross linking and interlocking of the sur- 
faces of adjacent fibers thus effectively preventing their free movement. 
Cohesion of fibers begins during drying when the water content drops to 
about one-third of the weight of the wet leather. Below this level of water 
content the distances between the individual leather fibers approach molecu- 
lar dimensions where cross linking can take place. Water is essential in the 
above reaction, since if water is removed by a nonaqueous water-miscible 
solvent like acetone, cross linking does not occur. 

Conventional leather lubricating processes, such as fatliquoring and 
stuffing, coat the wet leather fibers with an oleaginous flm which prevents 
their adhesion during the drying operation. The amount and type of oily 
material used and its distribution within the wet leather will determine its 
temper and softness on drying. By the time the leather is dry most of the 
oil absorbed by the leather has already served its purpose, since it is not 
needed for lubrication. As a matter of fact, the leather would be better off 
without it. However, a small amount of lubricant is needed (a) to prevent 
cross linking of leather fibers on rewetting with water with consequent 
hardening of the redried leather and (b) to strengthen the leather. 

When unlubricated wet leather is dried by extracting the water with ace- 
tone and the resulting soft dry leather is rewetted with water and then re- 
dried, it will dry hard and stiff, indicating that extensive cross linking of the 
hbers has occurred in the presence of water. This is due to the fact that ace- 
tone extraction removed not only water but the leather grease as well. If 


the extracted grease about 1° ( of the dry weight 1s readded to the le athe 
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while it is still wet with acetone, the resulting lubricated leather, when re- 
wetted with water, will to a large extent retain its original softness and 
temper. If the above described experiment is repeated, substituting mineral 
oil for the leather grease, the resulting leather will dry hard after rewetting 
with water even if the mineral oil content of the acetone-extracted leather is 


©’ of the dry-leather weight. 


increased to 5 

These experiments show first that only a small amount of a proper lubri- 
cant is needed to prevent cross linking on rewetting and redrying, and second 
that this lubricant must firmly adhere to the leather so that it cannot be 
displaced by water. Leather grease is water-insoluble but contains polar 
groups which attach themselves to the leather fbers. Mineral oil is also 
water-insoluble but is nonpolar and thus has no affinity for the hydrophylic 
collagen. The question naturally arises, Why does unlubricated wet leather 
dry hard, when, as shown in the first experiment, the small amount of leather 
grease already present in the leather is apparently sufficient to lubricate it? 
The answer is simply that the grease in the leather is normally not evenly 
distributed on the fber surfaces, and acetone does cause even distribution. 

The strength of leather is known to be affected by lubrication. Here again 
mineral oil is found to be a poor lubricant, while mildly polar oils such as, 
for example, neat’s-foot oil, are only slightly better. Experiments with 
strongly polar lubricants* have shown, however, that even a fraction of 1% 
of some of them, when properly distributed on the fibers of unlubricated wet 
leather, imparts remarkable tear strength without causing the stretchiness 
that often results from overlubrication. 

The ideal mechanism of leather lubrication can be visualized as follows: 
It is essentially a control of adhesion, the degree of fiber cross linking deter- 
mining the firmness of the leather. The surfaces of the noncohering fibers are 
coated with a strongly adherent molecular film containing a polar, water- 
insoluble, and water-repellent lubricant which effectively prevents cross 
linking. Both the cohering and the noncohering leather fibers should be 
sufficiently plasticized by the lubricant to overcome their unlubricated 
brittleness and thus increase the tear strength of the leather. 

The plasticizing action of lubricants may be either by solution in, or chemi- 
cal reaction (chemisorption) with, the leather fibers or a combination of 
both. Leather lubrication is not hydrodynamic but is of the boundary type, 
which calls for long-hydrocarbon-chain, well balanced, polar molecules. It 
is conceivable that an excessively polar lubricant may cause the leather 
hbers to be overplasticized with a resulting weakening due to their stretching 
or slipping and consequent poor dimensional stability of the leather. Further- 
more, a polar compound with too short a hydrocarbon chain not only will 


fail as a plasticizing agent and boundary lubricant but also as a water re- 
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pellent, and the improperly balanced polar group will cause the fibers to be 
weakened rather than strengthened, and to attract water instead of repelling 
it. 

It is a generally accepted fact that the emulsifying and wetting agents 
used in conventional fatliquors, while readily adsorbed on or absorbed by the 
leather fibers, have little or no lubricating value of their own and merely act 
as coupling agents to assist the emulsifed conventional leather lubricants 
to enter the wet leather and coat the fibers preparatory to the drying step. 
With some of the more strongly polar emulsifiers this action is reversible. 
When the fatliquored, dried leather is rewetted by water, the emulsifier, 
which is firmly held by the fibers, will act as a wetting agent and help the water 
displace the weakly polar leather lubricant from the fiber surfaces. Such 
rewetted leather will then dry hard. 

Fatliquors to be effective must be oil-in-water-type emulsions where the 
water is the continuous phase. Thus the emulsifying agents used in fatliquors 
are water-soluble or at least promote the oil-in-water type of emulsion. On 
the other hand, extensive work has indicated that a desirable leather lubricant 
is a water-insoluble, oil-soluble, polar compound which forms the opposite 
(water-in-oil) type of emulsion. It is thus evident that nonaqueous solvents 
are the logical vehicles to introduce such lubricants into the wet leather. 

| have discovered that certain high-boiling petroleum naphthas are ideally 
suited as nonaqueous solvents for these desirable lubricants; that such solu- 
tions can be introduced into wet leather by first removing some of the excess 
water from it; and that they spread over the wet leather hbers and remain 
there during the drying operation, effectively controlling cross linking, and 
on final evaporation leave a boundary film of leather lubricant firmly attached 
to the fibers. The naphthas desirable for use in the process have been de- 
veloped by the petroleum industry as odorless paint thinners, insecticide bases, 
and high-boiling petroleum solvent vehicles. They are all within the kerosene 
boiling range of 302°-572° F. (150°-300° C.) but have higher flash points 
than kerosene. The preferred cut (140 solvent) has a minimum flash point of 
142° F. (61° C.) (kerosene 110° F., 43° C.) and boils between 365° and 399° 
F. (185° and 204° C.). Its rate of vaporization is much slower than that of 
water and is sufficiently slow that in well ventilated spaces undesirable con- 
centrations of vapor do not exist. At the same time the solvent will vaporize 
from the leather completely. It is colorless, refined to be aromatic-free, and 
is thus much lower in odor level than kerosene. It is readily available from 
a number of sources at a price of about 3 cents a pound f.o.b. refinery in tank 
car lots. 

This new method of leather lubrication is in a way related to the con- 
ventional stuffing operations where wet leather is first wrung and then 
milled with a mixture of molten greases and waxes. The principal difference 
between the two processes is that while all the added grease and wax remain 
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in the leather in stuffing, in the process using naphtha as a solvent all the 
naphtha is removed on drying, and only a small, controlled amount of effec- 
tive leather lubricant remains. 

Among the various available methods for reducing the water content of 
tanned but unlubricated wet leathers, wringing is the most practical since it 
removes the water uniformly and controllably. Wringing machines are 
either hydraulically or spring loaded. Hydraulic loading is preferable since 
it is more even, and the load is more easily changed to meet the varying 
requirements for different leathers. Loading by air cylinders has been sug- 


gested and should have many advantages over both hydraulic and spring 


loading, but it has not yet been tried in this work. Wringing squeezes out 
excess water from the leather pores, thus making the introduction of naphtha 
possible. A single wringing is preferable to multiple wringing, since the 
latter is more likely to cause compaction of the leather fibers. Setting out 
after wringing is quite effective in removing felt imprints and in smoothing 
the leather grain but slightly reduces the naphtha pickup. However, some 
light leathers can be wrung sufficiently well by setting out alone. 

The pickup of naphtha solution by the wrung leather depends on the type 
and concentration of leather lubricant dissolved in the naphtha as well as on 
the amount of water removed from the leather pores by wringing. This 
pickup is measured by weighing the wrung leather before and after immersion 
in the naphtha and is expressed in percent of wrung weight. By controlling 
wringing severity and the composition of the naphtha solution the pickup 
can be varied from about 10°% to as high as 40%. This permits considerable 
latitude in controlling the softness, temper, and strength of the resulting 
leather. 

An additional variable affecting the pickup is the amount of flexing given 
the leather during or after the naphtha treatment, but before drying. Flexing 
results in better penetration and a softer leather. The wrung leather can 
either be dipped in, rolled in, or passed through the naphtha solution. The 
treatment can also be carried out by adding the solution to the wrung leather 
in a wheel. 

It appears that wringing removes water mostly from the outer layers of the 
leather, leaving a thin water barrier in the center. This permits a greater 
degree of lubrication of the outer layers than of the center, and in this respect 
conforms to the generally accepted and expressed aims of present-day fat- 
liquoring techniques. An important difference from fatliquoring is, how- 
ever, that adequate lubrication may be obtained with much smaller amounts 
of added oil, usually less than 1°% based on the dry leather. 

The mechanism of drying and lubrication of wet leather by means of a 
naphtha solution of the leather lubricant involves capillary adsorption and 
spreading of the solution over the wet surfaces of the fibers. The tendency 
of oil to spread over water is a function of its content of hydrophylic (polar) 
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groups and their strength. Hence, relatively small concentrations of a 
polar, water-insoluble, and water-repellent lubricant can more than double 
the naphtha pickup of a given wrung leather when compared with naphtha 
alone or naphtha containing only mineral oil or mildly polar leather lubricants. 

A naphtha-lubricated wet leather can be dried by any commonly em- 
ployed tannery method. Indications are that even Army-weight leather of 
this type dries more readily than normally fatliquored leather of similar 
weight. When pasted, naphtha-lubricated leather dries with an exceptionally 
smooth grain. The softness and temper of such leather is uniform even in 
the head and shoulder areas, and the sides require little or no staking. The 
tensile strength compares favorably with that of fatliquored leathers in 
spite of the much lower oil content. Buffing offers no problems even with 
the softest leathers, since there is no excess oil to cause difficulties. 

The finishing of the naphtha-lubricated leather is particularly easy, since 
here also there is no excess oil on the fibers of the leather surface to interfere 
with the adhesion of the finish coats. Due to the greater porosity of this 
type of leather the finish will penetrate deeper, and its solid content can. 
therefore, be increased, thus permitting a reduction in the number of finish 
coats. 

Chrome leathers retanned with lignosulfonates as the only retanning agent 
are particularly susceptible to naphtha lubrication. Such leathers are 
normally difficult to fatliquor and at higher levels of retannage are also weak. 
Chrome leather retanned to as high as 40%, with lignosulfonates has been 
effectively and permanently lubricated by the naphtha process using as little 
as 0.6°% of a water-insoluble polar lubricant. The tear strength of this leather 
is much superior to that of the original chrome-tanned leather lubricated 
by conventional fatliquoring. The permanence of its lubrication and the 
protective value of a polar lubricant in maintaining leather quality are evi- 
denced by the fact that during the past two years this leather has been re- 
wetted repeatedly and has always dried out soft and mellow, without losing 
its exceptional tear strength. 

Synthetic resin-retanned chrome leather as well as resin-tanned leathers 
are also highly susceptible to lubrication by the naphtha process. When so 
lubricated they show all the advantages of chrome-tanned, chrome-vege- 
table-retanned, and vegetable-tanned leathers treated by the process. 

A sample (Sample A) of chrome-tanned leather lubricated with naphtha 
containing a small amount of water-insoluble polar lubricant and an equal 
amount of mineral oil (leather-finishing oil), while still easily wettable, did 
not absorb nearly as much water as did a similar leather sample (Sample B) 
which was lubricated with naphtha containing a conventional, mildly polar 
leather lubricant and mineral oil. It was interesting to note that Sample B, 
when immersed in water at 65° C. (149° F.), sank immediately, while Sample 
A remained afloat. When forcibly kept under water for 45 minutes, Sample 
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\ increased in weight by only 66°7, while Sample B, immersed for the same 
£ A, , I 

time, increased in weight by 154°. Both samples contained about 1° of 

added lubricant. 


The buoyancy of Sample A is a good demonstration of the effect of leather 
porosity combined with water repellency, both highly desirable leather 
properties. The water repellency of Sample A must be largely attributed to 
the mineral oil, since a similarly prepared leather sample (Sample C) con- 
taining the polar leather lubricant but no mineral oil picked up 120°7 water. 
In the case of Sample A the oil-soluble, polar lubricant appeared to act as a 
coupling agent between the mineral oil and the leather fibers, enhancing their 
water repellency. The mildly polar conventional leather lubricant present 
in Sample B was unable to do this. It is interesting to note that while none 
of the three samples described above stiffened very much on drying, Sample 
\ showed practically no change in its temper and softness. 


A large piece of unlubricated, wet sole leather (from the bleach) was wrung 
to a water content of 51°7. Then a portion of it was saturated with naphtha 
while flexing. The naphtha pickup amounted to 10° by weight. Another 
portion of the same wrung leather was saturated with naphtha containing 
5°) by weight of a low-viscosity mineral oil. In this case the pickup was also 
10°;. A third portion of the leather was saturated with naphtha containing 
5°) of a strongly polar lubricant. Here the pickup was 18°7. A fourth portion 
saturated with naphtha containing 2.5°% each of the strongly polar lubricant 
and of the mineral oil (a total of 5°7) picked up 20°7 of solution. All four 
treated portions as well as an unlubricated portion of the same wrung leather 
were air-dried to constant weight. As expected, the unlubricated portion 
dried hard and stiff. The portion treated with naphtha alone was firm but 
more pliable than the unlubricated sample. The portion to which mineral 
oil only was added was much stiffer than the portion treated with naphtha 
alone and was nearly as stiff as the unlubricated portion. Portions 3 and 4 
appeared well lubricated with the latter being somewhat the softer in spite 
of the fact that it contained only half as much of the strongly polar lubricant 
as the former. 


The relative pliability of the portion treated with naphtha only must be 
attributed to an even distribution of the leather grease over the fibers, which 
prevented uncontrolled cross linking and excessive hardening. Apparently 
the mineral oil interfered with the lubricating action of the leather grease, 
probably by dissolving and diluting it to the point where it lost its affinity 
for the leather fibers. However, in combination with a strongly polar lu- 
bricant acting as a coupling agent, mineral oil performed well, a combination 
of the two being actually better than the polar lubricant alone. In the last 
experiment the polar lubricant amounted to only 1°% of the weight of the 
dry leather. 
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One of the desirable characteristics of a good leather lubricant is its ability 
to remain permanently attached to the fibers, i.e., to resist migration and 
displacement by water. Oil-soluble, water-insoluble, strongly polar lubri- 
cants provide this characteristic and are also capable of tying down at least 
their own weight of nonpolar mineral oil. Various types of upper leather 
containing up to 10°, by weight of lubricant blends consisting of equal 
weights of a strongly polar lubricant and mineral oil, but no fatliquor, were 
dynamically tested with water in the Maeser machine for up to one million 
flexes. In no case was there any sign of exudate (spew) developing on the 
leather surfaces, indicating that the lubricant was firmly held by the fibers. 
The fact that such leather always dried soft is further proof of the tenacity 
of the bond between fiber and lubricant. Fatliquored leather treated under 
similar circumstances in some cases developed spew, occasionally after only 
a few thousand flexes. Moreover, some leathers containing fatliquors as the 
sole lubricants dried hard. 

One of the functions of a good leather lubricant which is often overlooked 
is its ability to lubricate leather tools, such as knives and needles used for 
slicing, trimming, and sewing. A special sole leather lubricated with as much 
as 5% mineral oil resisted slicing with a band knife to the point where friction 
between blade and leather stalled the motor of the machine. With sole leather 
containing an oil-soluble, strongly polar lubricant cutting friction was neg- 
ligible. While the special sole leather lubricated with mineral oil was ob- 
viously not typical of commercial sole leathers in general, these results do 
indicate that the polar lubricant has an excellent lubricating effect on leather- 
cutting machinery. 

Well lubricated strong leather is a prerequisite of any manufacturing oper- 
ation in which leather is used, whether it is to be made into shoes, garments, 
gloves, or other wearing apparel; upholstery; harness or belting; or a gasket 
material. Introduction of the proper lubricant in naphtha solution is feasible 
with any type of wet leather, whether it is chrome tanned only, is retanned 
with vegetable tanning agents, lignosulfonates and or synthetic resins, 
is vegetable tanned, or contains synthetic tanning agents only. 

The method is equally applicable to, and has been tried on, side leather, 
sole leather, and splits with encouraging results. No major changes in tanning 
methods other than elimination of fatliquoring are required. The process 
allows the effective use of inexpensive tanning materials such as lignosul- 
fonates. It has permitted the development of entirely new types of leather. 
These are characterized by being porous, practically oil-free, and dry. They 
can be made with any desired temper and softness and may be readily finished 
and easily fabricated. Shoes and other wearing apparel made from these 
new leathers should have excellent comfort and wearing qualities. 

In view of the much smaller lubricant requirements, the possibility of ef- 
fectively using lubricant blends containing mineral oil, and the potential 
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application of inexpensive tanning materials, it will be feasible to make better 
leather with the naphtha-lubrication process without increasing manu- 
facturing costs. In the case of the presently desired soft leathers, actual sav- 
ings in lubricant costs may be achieved in spite of the somewhat higher price 
per pound of the water-insoluble, oil-soluble, polar lubricants. 


Received June 4, 1957. 


DISCUSSION 


Ciinton E. Retrzscu (Napco Chemical Company): If we had not had the 
opportunity of working previously with Dr. von Fuchs, | think we could rush 
into the discussion and get ourselves deeply involved in view of the fact that 
we represent a company that has existed on lubricants of the type that he is 
saying we no longer need. But in looking at the paper and realizing the work 
that has gone into it and the potentialities that it presents, | think we should 
examine it with an open mind and get down to some basic fundamentals. 

This paper is of interest to us because, entirely independent of the work 
that Dr. von Fuchs was doing with a solvent-phase system, we have been 
investigating in our laboratories the possibility of using a solvent in a water- 
phase system. Some of the factors regarding amounts and types of oil more 
or less run parallel to what he has found. This is true particularly in regard 
to patent leather. At the present time we are finding that by a proper start 
with a solvent-water phase system, the degreasing operation can be eliminat- 
ed. Consequently this ties in with Dr. von Fuchs’s paper, and I would like 
to ask him a question to start the discussion. Did you notice any increase in 
thickness or ounce weight in the leather when using your type of fatliquoring, 
or oiling, rather than a normal conventional fatliquor? 


Dr. von Fucus: I did not make any actual measurements, but | noticed 
that the leather had a wonderful feel, a wonderful hand—a nice round feel 
to it. | also mentioned in my paper that the leather was resilient—had more 
body to it. It was probably a little thicker. | do not have the figures to prove 
it, but it felt that way. 


Mr. Retrzscu: The reason we brought out this question is that you notice 
he was very careful at the start in regard to the sliding over of the idea of 
cross linkages. I can see, to a degree, the idea of cross linking when you deal 
with straight collagen or collagenous material, but I would like to ask Dr. 
von Fuchs how he can explain to us, if he will, the idea of cross linking when 
you have a hber that is completely chrome-tanned, with the water present 
in the stock keeping the fibers apart and all the bonds of that fiber already 
satished by tanning materials. Also what part does the lubricant play in 
preventing cross linkage? 
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Dr. von Fucus: First of all | don’t agree with your statement that all the 
bonds have been satished. I do not think that normal tannage aims to do 
that or accomplishes it. 

To prove that all bonds have not been satished, | can cite an experiment 
that we did with a fairly large amount of mineral oil—polar lubricant blend. 
The treated leather was given over a million flexes in the Maeser Tester. 
\fterwards, when the leather was examined, there was absolutely no visible 
reaction. If there were no bonds to tie the lubricant down, the leather would 
not flex that much, and there would be visible spew. It is indirect proof, but 
it satished me, and | hope it satishes you. 


Mr. Rerzscu: The idea we want you to get down to with regard to drying 
is this: I can visualize the leather to a degree of cementing on drying and the 
necessity of keeping the fibers apart so that they will not naturally cement 
on themselves. We can see the cementing very readily when we dry a piece 
of raw stock. The cementing seems to be much different when we dry a piece 
of tanned leather. Therefore, Dr. von Fuchs, what, in your mind, is this 
thing of preventing (shall we say) cementing, and how do you get strength 
on those fibers under those circumstances? 


Dr. von Fucus: Well, the strength, I believe, is due to plasticizing and 
permanent surface lubrication of the fibers. If the leather is properly lubricat- 
ed so that the fibers will bend under the strain, a much greater load is re- 
quired to break them. If only human strength is applied, the leather some- 
times cannot be torn at all. On the other hand, if you are using certain types 
of lubricants, even in large amounts, you will find that the leather has not 
gained in strength. I think this is due to lack of proper plasticization. 

Plasticization is a well known term in the plastics field. A representative 
in that held could speak more eloquently on it than can. In the fiber held as 
in the plastics field, you don’t want anything that is too brittle or too hard. 

\ lubricant must have an afhnity for the surface it is lubricating, and 
mineral oil is a very poor lubricant in this respect. But if you have a proper 
anchoring agent—and you must assume a physical or chemical one—the 
anchoring agent will tie the mineral oil on so that it does the actual lubrica- 
tion. 

Metal lubrication is also greatly improved by oil additives containing polar 
anchoring agents which function in a similar manner. 


Dr. Borts Monsarorr (Hamilton, Ontario, Canada): I want to inject 
a controversial thought. First, I think we are confusing terms when we 
speak about cross linking and then about plasticizing leather when we ex- 
plain a phenomenon which happens after lubrication of the leather. | think 
the term “cross linking’’, as far as the leather industry is concerned, is wrong- 
ly applied. 
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As far as tensile strength is concerned, I think we should borrow certain 
ideas from the textile industry. Nylon is a weak fiber originally, but by 
stretching it four times its original length, it becomes strong. As far as leather 
is concerned, of course everybody knows that when leather is lubricated it 
becomes stronger. Whether a chemical reaction takes place or whether it is 
an elongation or stretching of the fiber that takes place, we do not know. | 
think increase in strength of leather lubrication is due to the reorientation of 
the fibers of the leather in certain directions, and that is why it becomes 
stronger. 


Dr. von Fucus: Nobody here has given me a satisfactory explanation of 
the mechanism of cross linking. I was purposely playing it down and not 
making definite statements so that I would not get into any more arguments 
than necessary. 

However, cross linking is something real. If it did not happen, you would 
not have any problem with leather hardening. And that water is part and 
parcel of this reaction is also real. If you wet the same leather with naphtha, 
alcohol, or acetone, it dries soft. And since I am prompted, let’s have it: 
I think cross linking occurs between the carobxyl groups and the amino 
groups first of all, and between chrome and other tanning materials secondly. 
Just how it happens is something for better people than I to find out. But 
we know it happens, and in my paper I| have told of a way of permanently 
preventing it. 


W. R. Kenzie (Ontario Research Foundation): I would like to ask Dr. von 
Fuchs what the minimum quantity of plasticizer is, to provide lubrication. 
I think he mentioned a maximum of 5°. 


Dr. von Fucus: Five-tenths of one percent. The larger amount was not 
for lubrication but for imparting water resistance. I was just illustrating 
that even 5°7 of mineral oil can be tied down by an equal amount of strongly 
polar lubricant. But the minimum for lubrication is in the neighborhood of a 
few tenths of one percent on the dry-leather basis. 


A. SaLaMaTov (Barrett and Co.): Has this work been done just on pieces 
or separate hides, or pilot-plant units? Or is it just a sort of theoretical ex- 


position? 


Dr. von Fucus: It is not a theoretical exposition. It was done in three 
good-sized tanneries on whole sides of leather. 


It is a singular circumstance that the Chinese have no acquaintance with the process of 
tanning by vegetable juices, but use only mineral and animal substances; hence the in- 
feriority of their prepared skins. 


Leather Manufacture. John W. Stevens. Chicago: The Shoe and Leather Review, 1890. 
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THE USE OF ACRYLATES IN ALUMINUM TANNING* 
C. W. Breese, W. F. Happicn, F. P. Luvist and M. V. HANNIGAN 


Eastern Regional Research Laboratoryt 
Philadelphia 18, Pennsylvania 


ABSTRACT 


The quality of aluminum-tanned leather can be greatly improved 
by the use of polyacrylates to fx the aluminum more firmly in the 
leather. 


INTRODUCTION 


Aluminum is one of the most abundant elements, and its salts are cheap 
and easily available. They have been used for centuries for the tannage of 
light skins to make a white, flexible leather of good color, feel, and appear- 
ance. 

In spite of its advantages aluminum has never played a major role in the 
production of leather, and for many uses alum-tanned leatherst have been 
almost entirely replaced by leathers tanned with chromium salts. Although 
chromium salts are more expensive than aluminum salts and give a leather 
with a bluish or greenish cast, they have the advantage of producing a stable 
combination with hide. When alum leather made by usual tanning methods 
is washed, the water removes most of the loosely combined alum, leaving the 
leather in a hard, horny condition. 

Severa! new developments suggest that the reevaluation of alum tannage 
might be advantageous. One of these is the growing demand in metallurgy 
for chromium ores, which are relatively scarce. In 1953, 1,118,400 tons of 
chromite of 42.70% Cr.O; were used in steelmaking in the United States. In 
the same year this country produced only 33,000 tons of ore containing 47°; 
Cr.O;, in Oregon, and about 100,000 tons of 35°% ore in Montana. Even with 
full production from these sources, and adding the low-grade ore that may 
be obtained from Cuba, the total production would be only 10 to 15% of 
what is required for metallurgy in this country. The nearest large source of 
chromium ores is in South Africa, and shipping from such a distant point is 
not only expensive but uncertain in time of war (1). It would appear to be 
advantageous for tanners to have an alternate tanning method in case a 
shortage of chromium develops. 

*Presented at the Fifty-third Annual Meeting of ALCA, Lake Placid, N. ¥., June 2-5, 1957 

tA laboratory of the Eastern Utilization Research and Development Division, Agricultural Research Ser 
ited States Department of Agriculture. 


term “‘Alum-tanned leather’, as used in this paper, means a leather tanned with any salt of alum- 
ot necessarily the double sulfate mmonly known as alum 













ALUMINUM TANNING 561 


Interest in alum tannage has also been stimulated by the increase in our 
knowledge of the mechanism of tannage (2,3). Previously the stability of 
alum-tanned leather was not good, because in practice liquors could not be 
made basic enough for proper tannage without precipitation of the aluminum. 
It has now been found that the addition of salts of organic hydroxyacids to 
alum liquors produces a “masking” action, permitting the basicity of the 
liquors to be raised considerably without precipitation of the aluminum. A 
similar effect is obtained by using the aluminum salt of the organic acid. 
However, there is a limit to the amount of masking salt which may be used. 
The combining power of the aluminum with the collagen is weakened by the 
presence of these materials, and at high concentrations of masking salts it 
may be completely lost. At low concentrations this effect is counterbalanced 
by the increased basicity of the liquor brought about by their use and also 
by a more uniform distribution of the alum through the hide. However, a 
higher degree of combination between aluminum and collagen is desired than 
can be obtained by use of masking salts. 

Many types of materials, such as synthetic resins, have been proposed for 
tanning purposes. If such a material would also combine with aluminum and 
with the skin, a more thoroughly fixed tannage could be effected. Several 
materials have been tested for this purpose. Experiments with polyacrylates 
are described in this paper. Polyacrylates are readily formed by the poly- 
merization of acrylic acid (CH.=CH CO.H) or its salts. These compounds 
are known to form complexes with copper, magnesium, calcium, etc. (4,5,6). 
\crylates have been proposed as tanning agents (7), either alone or as a 
combination tannage with other materials, including alum. However, in the 
present tests the function of the polyacrylate was not primarily to give a 
tannage but rather to hold the aluminum oxide more firmly. 

Preliminary tests showed that when polyacrylates and alum tannages were 
applied simultaneously, a poor grain was obtained on the leather. When 
applied consecutively in either order, however, the two treatments were 
compatible. This tannage involves the interaction of such factors as the de- 
gree of polymerization of the acrylate, the type of acrylate salt (sodium, 
potassium, ammonium, etc.), the ratio of acrylate to aluminum salt, the pre- 
treatment of the hide or skin, and the concentration and pH of the solutions. 
The data presented in this paper show typical results obtained by the varia- 
tion of some of these factors. 


EXPERIMENTAL 


Solutions.—The solutions were made to approximately pH 4.5 because 
the optimum pH for fixation of aluminum is between 4.2 and 4.8. A basic 
aluminum acetate solution was used for tannage rather than a masked sulfate 
or chloride liquor because of ease of operation. Tests have been made with 


polyacrylic acid and several of its salts. The tests reported here were made 
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with the sodium salt of low-molecular weight polymers (mol. we. 20 to 30 
thousand). 


Tannage.—Commercial pickled calfskins were cut into 4’’ x 6’’ pieces. 
The pieces used in each series were cut from the same area of the skin. The 
pieces were shaken in mason jars with the aluminum compound or polya- 
crylate solution at 20 rpm for 10 min. every hour, then allowed to stand over- 
night when required. The float ratio used was 5 to 1. After each treatment, 
and at the completion of tannage, the skins were washed for 5 to 10 min. 
They were fatliquored with a nonionic-type oil and plated out to dry at room 
temperature. All concentrations (percentages) of aluminum salt and acrylate 
used were based on the drained weights of the skins. 


The following experiments were performed to determine the influence of 
concentration of reagents, the order of application, and duration of treat- 
ment on the effect of polyacrylates on the fixation of alum. Results of studies 
where the amount of polyacrylate was varied from 0.5 to 2.50% while the 
aluminum compound was kept constant (3.0% AI.O;) are presented in Table 
I. Each reagent was applied for 24 hr.; in one series the calfskin pieces were 
treated first with aluminum acetate followed by acrylate, and in another 
series the acrylate was applied first. Results of studies where the amount of 
aluminum salt was varied from 1.0 to 5.0% AI.O, while the acrylate was kept 
constant (2.0%) are presented in Table II. The calfskin pieces were treated 
for 24 hr. with each reagent; in one series the aluminum acetate was applied 
before the acrylate, while in the other series the order was reversed. To de- 
termine the effect of duration of treatment, calfskin pieces were treated with 
aluminum salt (3.0°% Al,O;) for 16 hr., followed by acrylate (2.0°7) for 
periods varying from 4 to 24 hr. In a second series the calfskins were first 
treated with aluminum salt (3.0°7) for periods varying from 2 to 24 hr. and 
followed by polyacrylate (2.0°7) for 7 hr. The results are presented in Table 


ITT. 


Evaluation of leather.—The following tests and determinations were 
made on the finished leather: 


Stitch Tear. Stitch tear was determined by the methods of the American 
Leather Chemists Association (8). A single measurement was made on each 
leather piece. 


Combined Al,O;. To determine the combined AI.O,;, 3 grams of leather 
were extracted with 500 ml. of water at 35°C. for 3 hr. The ash and Al.O 
in the original leather and in the wash water were determined by the usual 
analytical methods. The difference between the total Al.O; and the AIL.O, in 
the wash water represents the combined or fixed Al,O;. The values were 
checked periodically by determining the AI,O, in the extracted leather. 
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DISCUSSION 
Table I shows that when pickled calfskins were first tanned with alum, the 
amount of acrylate used did not affect appreciably the quantity of alum fixed, 
TABLE | 


rANNAGE OF PICKLED CALFSKIN PIECES WITH ALUMINUM ACETATE 
AND VARYING AMOUNTS OF ACRYLATE 


H I r Properties of Leat Prod | 
\ i \ n \crylat rixe esuirit kage stitch Re marks 
sed? ALO Temp Tear 
a | Ibs 

t/uminum se pplred rst 
0.5 ‘5 $9 2.0 89 722 All pieces have good color 
1.0 15 19 1.9 81 750 and appearance with a 
1s 4 5 1.9 1.9 &? 716 smooth grain. First piece 
» 0 t.5 5.0 2.1 86 883 moderately flexible; suc 
+ & $5 5.9 1.9 81 827 ceeding pieces increasing] 

stiffer. 

tcrvlate applied y 
0.0 1.7 ~ 1.8 SO — All pieces have good color 
0.5 1.6 oak 1.8 84 997 and appearance with a 
1.0 1.6 3.3 2? 2 80 1100 smooth grain. All pieces 
1.35 4.6 Pe | a8 78 1025 more flexible than first 
2.0 $6 | 2.6 81 1053 group. Stiffness increases 
5 $.7 4.5 2.6 84 1198 with increasing amount of 

acrylate. 

KB 

rA | n was used containing 3°% AlgO3 based on drained weight of the skins uss 

x : y table, but are not comparable between tables as samples for the different 

we portions of skin 





the shrinkage temperature, or the stitch tear strength. However, when the 
acrylate was applied first, the aluminum fixation was raised by an increase 
in the amount of acrylate used, reaching a maximum when 2°; acrylate was 
used. At this point the aluminum fixation was about 447 greater than that 
in the control piece with no acrylate. The stitch tear increased slightly with 
increase in the concentration of acrylate used. There was an increase in the 
stiffness of the leather with increased concentration of acrylate; this was more 
pronounced when the alum was applied first. The increase was slight; mechan- 
ical measurements of flexibility and compressibility showed no significant 
differences in the properties of the tanned specimens. 

Data in Table II indicate that there was progressively greater fixation of 
aluminum with increasing concentration of aluminum in the tanning solu- 
tion. Furthermore, with the exception of the 5.0°% levels the amount of 
aluminum fixed was increased by pretannage with acrylate. At present we 
have no explanation for the apparent anomaly at the 5.0°% level. When the 
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TABLE II 


ALUM TANNAGE OF PICKLED CALFSKIN PIECES BY VARYING THE 
AMOUNT OF AkO; AND KEEPING THE AMOUNT OF ACRYLATE CONSTANT 


Final pH of Liquor Properties of Leather Produced 
A\l2O3t Alum Acrylate* Fixed Shrinkage Stitch Remark 
% AleOs Temp. Teart 
% ~ Ibs/in 


Alum applied first 


1.0 4.0 a. 0.8 67 1176 Pieces had good color and 
2.0 ‘2 oF 1.7 78 O86 fair grain. Leather became 
3.0 a a. aoe 85 778 plumper and more flexible 
4.0 $.4 a3 7.2 86 866 with increasing amounts 
5.0 $.5 *:3 7.2 88 1030 of alum. 

Acrylate applied first 
1.0 3 4.1 1.4 71 1366 Good color and grain. Low 
2.0 4.6 $1 2.0 73 1215 concentrations slightly 
3.0 4.7 4.1 2.6 81 1137 plump and quite flexible 
4.0 4.7 3 aor 83 1053 Plumpness and _ stiffness 
5.0 4.7 a 3.2 83 935 increase with concentra 

tion. 

*2% acrylate based on the drained weight of the skins used Time of each treatment was 24 hr 

tA basic aluminum acetate solution was used containing the required amount of AlgO3 based on the drained 

weight of the skins 

tStitch tears are comparable for any table but are not comparable between tables 


aluminum was applied first, the leather showed greater flexibility as the 
concentration of aluminum salt used was increased. When acrylate was used 
first, the leather became stiffer with increased amounts of Al.O,. Again this 
increase in stiffness was not significant. 


TABLE III 


EFFECT OF TIME ON THE ALUM-ACRYLATE TANNAGE OI 
PICKLED CALFSKIN PIECES* 


Hr. of Tannage Final pH of Liquor Properties of Leather Produced 
Alum Acrylat Alum Acrylate Vixed Shrinkage Stitcl Remarks 
AlgOz Temp. Teart 
a | Ibs/in 
16 4.5 5.4 1.4 82 1512 Rather stiff 
16 7 4.4 3:9 oF 88 1394 Stiff but flexible 
16 16 4.6 wae 2.0 89 1579 Flexible 
16 24 4.5 5 .¢ Zia 89 1512 Flexible 
2 7 4.6 §:3 1.4 86 1534 Stiff and tinny 
4 7 4.4 a.a 1.6 86 1568 Better than preceding, 
slightly stiff and tinny 
7 7 4.4 > 1.6 89 1445 Flexible 
16 7 4.4 o.0 1.7 88 1366 Flexible 
24 7 4.3 5 2.0 89 1204 Flexible 
*The treatment was with a basic aluminum acetate solution containing 3°7 AloOs, followed by a treatment wit 


2°) acrylate, each based on the drained weight of the skin 
tStitch tears are comparable for any table, but are not comparable between tables 
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Table II] shows that for each treatment an increase of time beyond 7 hr. 
increases the amount of fixed Al,O; but apparently does not improve the 
quality of the leather as judged by appearance and feel. 


SUMMARY 


The fixation of Al.O, in alum leather can be greatly increased by treatment 
with acrylates. The leather produced is white, flexible, full, and of high 
strength as measured by stitch tear resistance. Better fixation is obtained if 
acrylates are applied first, followed by alum, than if the reverse order is fol- 
lowed. The leather might replace chrome leather for many purposes for which 
a white leather is desired. 
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DISCUSSION 


Cart G. TELANDER (Raser Tanning Co.): At one time there was a con- 
siderable interest in alum tannage, and a good deal of work was performed 
with quite encouraging results. But somehow the subject became contro- 
versial, and there were two schools of thought on the serviceability of the 
leather. I am now speaking generally of alum retannage of vegetable-tanned 
leather, but the reopening of the question in any type of tannage and leather 
is still appreciated. Earlier results on alum tannage and alum retannage 
were quite encouraging, and if the same effort were put into further develop- 
ment as has been put into many other types of tanning developments, an 
interest could be built up in the trade, which could only result in quality im- 
provement and a better position for leather in general. 
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DISCUSSION OF 
‘SOME ECONOMIC ASPECTS OF GRUB CONTROL” 


rhis discussion followed the presentation of a paper by Dr. Fred O'Flaherty at the Fifty 
third Annual Meeting in June, 1957. The paper was published in the September issue 


of JALCA. 


Harotp Mitcer (Seton Leather Company): I do want to urge everyone 
to get behind this plan to talk up grub control; in other words, talk to rep- 
resentatives of the Government, of the packers, and of the livestock men, if 
possible. It is a matter of a lot of people talking it up and doing something 
about it through which results will come about. 


H. B. CHANNon (Virginia Smelting Company): What time of year is the 
infestation? . 


Dr. O’FLAHERTY: When the weather becomes warm is about the time 
that the adult larva pupates. It is usually in the later part of what might be 
called the summer season. It is difficult to say as to the deep South and in 
the far North, but roughly that is about the period at which the flies fly 
about and lay their eggs and start the whole business over again. It requires 
eleven months for maturity in the body of the animal, and therefore it is on 
an annual basis. 


Dr. W. J. McDermorr (Rohm & Haas Co.): Is there further work being 
done here on other materials that are cheaper or simpler than the organic 
phosphates? 


Dr. O’FLanERTY: There is a great deal being done, but those are the two 
most effective materials that have been brought to our attention. Pheno- 
thiazine is more effective and cheaper and can be fed at random. However, 
it is not as efficient as these newer materials. It has probably had a 60°; 
efficiency. Other drugs and reagents are about in the same class. 


PresipENT E. B. THorstENSEN: One of the significant things that Dr. 
O'Flaherty said is, “Who is going to do this?” ~—If you concentrate your ef- 
forts on the fellow who is supplying you with hides, if you are buying hides, 
he will have to go back still further, and somebody has to do it eventually. 


Mr. Mitier: The question comes to mind: How do they propose to get 
the chemicals into the cows’ feed if they are range-fed cattle? 


Dr. O’FLanerty: That is another one of the problems that have been very 
difficult. In that case it would seem most consistent that the spray type of 
material be used. However, if we were able to reduce grubs only 50°7, which 
well might not include the range cattle, it would still mean a saving of a good 
many dollars for our industry. 
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Harry C. Bernptr (The Lackawanna Leather Company of Canada): Why 
have European hides been free of grubs in the past? 
’ 


Dr. O’FLaHeERTY: Because they have mandatory legislation, and it has 
been effective. In this country we can only ask the livestock men. In many 
of the European countries it is illegal not to treat your animals twice a year. 


Mr. Brenpt: What method of treatment has been used? 


Dr. O’FLAHERTY: Derris powder. They mix it with soapsuds and scrub 
it into the back of the animal. While this breaks the life cycle of the pest, it 
still has done damage before they give the treatment. 


Dr. Wattace Winpus (U. S. Department of Agriculture): Has there 
been any study of meat for human consumption in connection with this 
work? Are these phosphates poisonous? 


Dr. O’FLanerty: In all of the work that has been done to date there is 
no degree of toxicity in the level that it has to be administered; and it has 
been disposed of in the economy of the animal, in that after three to five days 
the parts present in the economy of the animal are less than one part per 
million. 


J. W. Woxre (Beardmore & Co., Ltd.): Derris powder kills the grubs after 
the damage has been done, but if you get into an area where the treatment is 
compulsory, you will find that the grubs are eliminated after a period of time. 

There is an appreciable improvement in various counties in Ontario where 
grub control treatment is compulsory. In such counties herds are relatively 
free of grubs—in fact there are herds where no grubs can be found. This is 
in striking contrast to heavy infestation in an adjoining county (within a few 
miles) where, without grub control, there is heavy infestation. 


Dr. O’FLaAHERTY: That is true. You can effect treatment in one district 
and get considerable benefit. 


Mr. Wo tre: It is interesting to have observed in a good herd in a com- 
pulsory area only one bull which was heavily infested whereas the balance 
of the herd was free of grubs. This particular animal was recently purchased 
from a farm in an adjacent county where grub control was not in effect. 


M. H. Barries (A. C. Lawrence Leather Co.): Does this treatment have 
to be done annually? 


Dr. O’FLanerty: Yes. However, in those instances where it has been done 
just once, the efficiency has been up in the 90% area. Therefore, if it were 
done perhaps a second year, it would almost eliminate the organism from that 
particular district. So that there probably should be two or perhaps even 
three series of treatments, a year apart. 
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DISCUSSION OF 
“COMPLEX EQUILIBRIA IN CHROME TANNING” 


This discussion followed the presentation of a paper by Dr. T. C. Thorstensen at the 
Fifty-third Annual Meeting in June, 1957. The paper was published in the September 
issue of JALCA. 


Dr. H. B. Merrit (B. D. Eisendrath Tanning Co.): This paper con- 
stitutes another brick, or maybe a half-dozen bricks, or maybe several tiers 
of bricks, to be used in erecting the edifice which will finally house the com- 
plete theory of chrome tanning, which is a long way from being complete yet. 
To me the most interesting thing was the effect of pH value on the penetration 
of these complexing agents and the new equilibrium that is set up between 
the chrome leather and the solution when the leather already tanned is im- 
mersed in a solution containing no chrome but containing some of these com- 
plexing agents. 

BernarpD A. Ro xt (Atlas Refining, Inc.): Is it fair to completely ignore 
the role of amino groups of collagen as you work over this broad pH range? 

Dr. THoRSTENSEN: In this work I do not mean to imply that the amino 
groups may not enter into the reaction. Actually, there is no evidence in 
this paper, one way or the other, as to the role of the amino groups in chrome 
tanning. The protein behaves very much the same as a weak organic acid. 

Dr. Lupwic SELIGSBERGER (Quartermaster Research and Development 
Center): I would like to have you comment on the insistence of Gustafson 
and others that formate should be boiled together with chrome solutions in- 
stead of, as you used it, being added in a cold solution. 

Dr. THorsTENSEN: The solutions used in this experiment were made for 
the purpose of studying the chemistry of the system, not to reproduce any 
practical procedure. Boiling the chrome liquor with the formate will hasten 
the penetration of the formate into the chrome complex. Whether this should 
be done in a given tannage would have to be determined by practical-scale 
tests involving the evaluation of leather quality. 

Dr. Merrice: If | am not mistaken, the liquors which you studied by the 
ion exchange technique in the first part of your paper were aged a rather 
long time? 

Dr. THorRsTENSEN: That is correct. I tried to reproduce approximately 
the same conditions in the ion exchange work as I used in the tanning process 
in order to have data that I could correlate between the two. The hide powder 
work was done first, and the ion exchange work was done afterwards, to form 
an explanation of what was observed. 

Dr. Merritt: And as to the change in the tanned hide powder which was 
immersed in solutions containing, or not containing masking agents—that 
hide powder was left in contact with the solution for 30 days and should be 
well along toward reaching equilibrium. 
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LIFE LINES 


Brief Biographies of Our Contributors 


C. W. Beepe.—See the May, 1956, issue of /ALCA. 
SVERRE DaHt.—See the April, 1957, issue of /ALCA. 


Dr. Georce H. von Fucus was born and educated in Budapest, Hungary. 
He is a graduate engineer from the Royal Technical University and holds a 
Ph.D. from the Royal University of Science. Dr. von Fuchs came to the 
United States in 1927. In 1928 he became associated with Shell Oil Company 
and remained with that company in various capacities for 20 years. In 1948 
he established a private laboratory and consulting practice at Niagara Falls, 
N. Y., specializing in hydrocarbon technology, lubricants, and leather chem- 
istry. He has been an active member of ALCA since 1951. 


M. V. HanniGan—See the May, 1956, issue of /ALCA. 


WitiiaM F. Happicu received his B.Sc. and M.Sc. degrees in chemistry 
from the Philadelphia College of Pharmacy and Science. For two years he 
was control and research chemist for a manufacturer of medicinal colloids, 
then for seven years research chemist with a pharmaceutical firm. In 1945 he 
joined the staff of the Eastern Utilization Research and Development Divi- 
sion of the U. S. Department of Agriculture, where he has been engaged in 
research on tanning procedures and improvement of leather quality. 


Dr. ArtHur M. Kaplan was graduated from the University of Massa- 
chusetts in 1939 and received his M.S. at the State College of Washington in 
1941. Following World War II duty as a bacteriologist in the United States 
Naval Reserve (he attained the rank of Lieutenant Commander), he joined 
the staff of the Department of Food Technology at the Massachusetts Agri- 
cultural Experimental Station, Amherst. He earned his Ph.D. at the Uni- 
versity of Massachusetts in 1948. From then until 1953 he served as micro- 
biologist in Beltsville, Maryland, with the U. S. Department of Agriculture. 
Since 1953 he has been chief of the Microbiology Section, Chemicals and 
Plastics Division, Quartermaster Research and Engineering Center, Natick, 
Massachusetts. Dr. Kaplan’s main interest at present is in the prevention 
of microbiological deterioration or contamination of materials. 


F. P. Luvist holds B.A. and M.A. degrees from Clark University, Worcester, 
Massachusetts. After several years in paper and leather industries he joined 
the U.S.D.A.’s Eastern Utilization Research and Development Division in 
1941, where he engaged in research on domestic tanning materials and im- 
provement of tanning processes. He has been a member of ALCA since 1943 
and has served for several years on the Tannin Analysis Committee. 
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DISCUSSION OF PRACTICAL BATING* 


M. Barrtves (A. C. Lawrence Leather Co.): I do not intend to try to re- 
hash a well prepared paper. | would rather comment that the leather litera- 
ture is very lacking in papers or work where laboratory experiments have 
been carried forward into full tannery-scale experiments in not one but several 
tanneries. This paper is extremely important because it disproves the adage 
that our processes are all unique. They are not as unique as we think, perhaps. 

Joun L. Ivany (A. C. Lawrence Leather Co.): Were any physical tests 
conducted on the leather bated with no enzyme? 

Dr. Srussincs: The only physical tests conducted were Mullen. No 
standard tensile or stretch or other type of tests were conducted. The Mullen 
results appeared as grain crack in the graphs along with the double-bend tests. 


* This is the discussion that followed the presentation of ‘‘Practical Bating The Effect of Bating Vari- 
ibles on Side and Calf Leather Qualities,"’ a paper presented by Dr. Robert Stubbings at the Fifty-third 
Annual Meeting and published in the June, 1957, issue of this Journal. 
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JALCA STAFF MEMBERS AT LAKE PLACID 


Members of the Journal staff present at a luncheon meeting held as part of the Fifty- 
third Annual Meeting were (left to right): J. H. Highberger, R. H. Twining, W. T. Roddy, 
J. R. Kanagy, H. G. Turley, C. G. Telander, H. B. Merrill, E. J. Watt, E. D. Compton, 
I. C. Thorstensen, and C. D. Wilson. 
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EMPLOYMENT 


WANTED — Position by Active Member. Tanner-Chemist with wide 
experience in development and production of varied types of leather, desires 
permanent position in progressive tannery or industry of leather chemicals. 
Academic background. 30 years old. Married. Location secondary. 
Apply Box 912, c/o Secretary of ALCA, Cincinnati 21, Ohio. 


ABSTRACTS 


Problems of Finishing of Shoe Upper Leather. L. Masner. Kozarstvi, 
6, 200, 217-20 (1956).—The author describes some developments in paste- 
drying, fatliquoring, and manufacture of shrunken grain leathers, as well as 
finishing. The increasing proportion of skins with grain defects requires that 
an increased proportion must be buffed or made for suede. The demand for 
light, flexible shoes requires changes in fatliquoring. The creation of pene- 
trating and surface fatliquors aids in accomplishing this. In combating sub- 
stitutes leather must attain better water repellence and (for soles) better 
abrasion resistance. Semianiline leather is being finished with extremely fine 
organic pigments (Sandoz). New organic pigments (Czech. pat. 85,438) have 
been made by precipitating anionic “dyes with cationic resins. Automation of 
shoe factories for making unlined shoes requires thicker leathers of uniform 
strength. Pasted leather should retain a minimum elongation at break of 15% 
otherwise lasting is difficult. The surface gain should not exceed 5-10%, and 
the leather should not be dried below 12-15% water. Pasted leather should 
receive 130% of the fat used for full Cr leather, or 150% if heavily retanned. 
The penetrating fatliquor amounts to 40-60% of the total fat (70% for 
highly retanned leather). The surface fatliquor is added at the end of the 
gn In paste-drying of 1.6-mm. side leather the first section is operated 
at 66°C. and 35%R.H. The bottom air is at 74°C. The dryer sections are 
operated at 35, 38, 42, 46, and 50% R.H. Lighter leathers are dried at lower 
temperature but the same R.H. For pasted leathers that are to be buffed deeply 
drum-dyeing is almost superfluous. Drum-dyeing to a neutral beige is recom- 
mended, since much of this leather goes into unlined shoes. After buffing, the 
leather is brush-dyed with direct dyes, e.g., 15 g. Baygenal Brown IR, 10 g. 
Eukanol oil, and 10 g. Eukanol binder V in 1 liter. Next comes a spray coat 
with 5 g. Baygenal “Brown IR and 10 g. Eukanol oil in 1 litter of 10% 
methanol, followed by 4 to 6 pigment coats, the last of which may contain 
pyroxyline colors to give enhanced resistance to smooth plating. Artificially 
drawn leathers should show a shrinkage of 8 to 15%. Well-bated stock is 
shrunk with Tannigan Supra LH containing 6-8% pure tannin, plus 1% 
HCOOH, in 50—-60° water, at 35°C., for 90-100 min. After draining. the 
leather gets a normal Cr tannage in 80-90% liquor containing 2.0—2.5% 
Cr,O, at 50% basicity, for 5-6 hr. Normal resin finishes are not very resistant 
to acetone. Luron binders give a more resistant film. Buffed leather is coated 
with 100 Eukasol bottom P. 5 leather Brown 5RT, and 900 parts water. After 
drying for 6 hr. the second coat is given, containing 35 Eukesol Brown D 
paste, 30 Eukesol Orange D paste, 20 Eukesol Red paste, 5 Eukesol Black 
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paste, 60 Luron binder LU, 40 Luron binder UW, 150 Corial bottom O conc., 
and 500 parts water. The leather is dried overnight, plated at 60°C. and 50 
atmospheres pressure, and sprayed twice with 300 HCHO (30%), 50 acetic 
acid (6°Be.) and 650 parts water. The third coat contains 120 Luron Binder 
U, 30 Luron Binder UW, and 850 parts water. This is fixed with HCHO-acetic 
acid as before, followed by drying and plating at 60°C. and 100 atmospheres. 
A typical European binder (Brit. pat. 678,614) contains 40°¢ acrylonitrile, 
4)°% butadiene, and 20% styrene. 100 parts of an emulsion containing 
30-40% of the above are mixed with 100 pigment suspension and 800 
water, and polymerized in the presence of sulfated paraffin oil and_tri- 
ethanolamine. A new patent leather coating has been announced in East Germany. 
The first coat is an acryl dispersion, Akrylit DAS; then the leather is sprayed 
with 60 parts Baygalen lacquer, 20 Baygen hardener, and 20 Baygen thinner. 
The skins are toggled for 24-36 hr. at 25°C., then dried on sticks for 20-24 
days. Suede leathers are tanned in a highly basic liquor and retanned after 
first buffing with a basic cationic liquor. Optimum Cr.O, content for dyeing is 
7c. Spraying with a soluble dimethylol urea resin before buffing is recom- 
mended. A final spraying with diluted Neoprene latex colored with “Lack- 
schwarz” adds to the depth of shade. Application of grease to the grain side 
of suede, instead of fatliquoring, gives a drier suede surface and better nap. 


L.M. 


Methods for Determining the Degree of Fineness of Hide Powder. 

J. Kurth. Das Leder, 8, 49-56 (1957).—Hide powder for the filter method 
of tannin analysis must be shredded to such fineness that it will form a com- 
pact, porous filter mat in the tube, allow the tannin solution to run through 
in the specified time. and completely adsorb tannins of low astringency. 
Physical as well as chemical tests for control of the powder are therefore needed. 
Previously proposed methods, such as measurement of poured volume or 
adsorption of gallic acid or a dye, have not proved satisfactory. Sedimentation 
volume found by soaking 0.5 g. dry hide powder in 100 ml. water, shaking, and 
allowing it to settle did not measure fineness. Sedimentation velocity, ‘which 
is used for measuring fineness of powders etc., did not give satisfactory results 
because of the variation in shape of the hide powder particles. Sieving tests 
were made on 5 powders; the results are given in the first 6 columns of the 
following table. The powders were (A) Darmstadt HP 83 from limed collagen: 
(B) Darmstadt HP from unlimed hide: (C) Freiberg HP 147; (D) Lyon HP 
EFT8; and (E) Wien HP. 


HP Residue on sieve with e ( ete m of Surface area Permeability 


BET method to air 
Seconds PZ 
10.8 19.0 a3 215 32 
23.2 22.6 39.0 ; . 
4.0 10.7 14.7 . 2. 2. 210 33 
15.0 22. 52.0 a S.J t 63 111 
17.6 21.4 53.4 7.6 c 12 584 


Powders A and B had different structures because of different behavior of 
the hide materials in the mill, although both were satisfactory for filter analysis. 
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Powder B had more fine material than D or E but was better for analysis. The 
latter were more granular while the fine material in B was composed of short 
but very fine fibers. Sieving gives only an incomplete picture of hide powder 
quality. The material on the coarse screen consists of long, thin fibers, but that 
on the fine screen is a mixture of granular and short, fine-fibered particles. 
Surface areas of the powders were me asured by the Brunauer, Emmet and Teller 
(BET) method [J. Am. Chem. Soc., 60, 309 (1938) ] with the results shown in 
column 7 of the table. Powders were also made from different hide materials 
by grinding in a Grumbach mill, 600 rpm, sieve opening 0.6 mm. diam., free 
sieve area 14.2% and suction 4 cu. m./min. Surface areas, in sq. m. per g., for 
air-dried and acetone-dehydrated materials os were as follows: 
unlimed, chrome-tanned hide material, 1.5 and 2 limed, chromed hide, 2.5 
and 3.4; unlimed, unchromed hide, 1.3 and “Vo. Finer fibered powder 
thus was obtained from limed, chrome-tanned hide material, dehydrated with 
acetone. For filter analysis hide powder should have a surface area of 2.5-3.0 
m.?/g. The BET method is not a suitable test method because it is tedious and 
requires expensive apparatus and use of liquid nitrogen. An air permeability 
method was found to be suitable for test purposes. A holder is described in 
which 1.2 g. of hide powder (14% moisture) is compressed to a mat 10 mm. 
thick and 18 mm. in diameter. This holder is attached through a stopcock to 
the top of a vertical glass tube the lower end of which is immersed in a constant- 
level water bath. The stopper in the top of the tube also has a stopcock through 
which suction is applied to fill the tube with water. In a measurement the stop- 
cock to the sample tube is opened and the time noted, by stop watch, for the 
water level to fall between two graduations. A permeability number, PZ, is 
calculated from the formula PZ—700 > 10/t, where 700 is the volume (ml.) of 
air drawn through the sample, 10 is the thickness and t is the time in seconds. 
Values for time and PZ are shown in the last two columns of the table. The 
method is simple, reproducible to within two seconds for values over 200 
seconds, and gives large differences in PZ numbers for different powders. The 
sample of powder must be weighed to 1% (1 mg.). For use in the filter method 
with a charge of 7 g. the PZ should be between 32 and 40. Porosity measure- 
ments were also made by passing air from a tank with reducing valve through 
the sample held in the holder described above. A manometer was used to assist 
in maintaining a constant static pressure on the sample and a flowmeter 
(standardized capillary manometer) to measure the rate of flow. This method 
was no more sensitive than the previous method and was less convenient. Air 
permeability is a very sensitive measure of fineness. I.D.C. 


The Preparation of Chrome Liquors by Reduction of Bichromate 
with Naphthalene, and a Comparison of the Tanning Properties of 
Such Liquors with Liquors Containing Chromium Phthalate. M. S. 
Ovrutskii. Sbornik Trudov UkrNIKP., 1952, 15-33.—When Na.Cr.O- is re- 
duced with naphthalene, about 33° of phthalic anhydride on the weight of 
Cr.O, is formed. Previous sulfonation of the naphthalene is recommended. Best 
results were obtained by using 100 parts Na,Cr.0;-2H.O, 98 parts H.SO, 
(100%), and 17 parts napht halene, previously sulfonated with 70% of H.SO,. 
The naphthalene sulfonate is diluted with 400% water, and the dichromate is 
added as a concentrated solution. Good tanning results are obtained with Cr 
liquors containing 33° phthalic anhydride on the weight of Cr.O,. Data are 
given for anionic and cationic Cr in solutions containing various ratios of 
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phthalate to Cr; those containing more than 1 mole phthalate per Cr contained 
no cationic Cr. Addition of 1 mole Na phthalate to Cr(OH)SO, gives difficultly 
soluble Cr complexes. Tanning intensity increases with ratio of phthalate to Cr 
up to this ratio; with more phthalate the tanning intensity declines, Cr is ex- 
tracted from the leather by water, and shrink temperature drops. The naphtha- 
lene-reduced Cr liquor resembles a liquor containing 0.33-0.66 mole phthalate per 
Cr. By aging 2 days, boiling 30 min., and cooling, the shrink temperature 
obtained with this liquor is raised without an increase in Cr fixation. U npickled 
pelts are tanned with naphthalene-reduced liquor, 33% basic, equal to 1.6-2.0% 

Cr.O,, and 30 NaCl in 80% float. Tannage is rapid (2 hr. for goatskins). 
The strength of the leather is 20° lower than normal. By pickling with 4% 

NaCl + 0.2-0.30 H.SO,, and tanning in the presence of 4-59 NaCl, leather 
of normal thickness is obtained. The bellies are fuller. L.M. 


The Action of Alkalies (Especially Perspiration) on Leather. F. A. 
Gragerov. Sbornik Trudov UkrNIKP., 1952, 63-81.—The urea in human per- 
spiration (10-12% of solids) hydrolyzes by bacterial action to (NH,).COs, 
equivalent to 0.09% NH,. The absorption of O. by Cr, vegetable, and Cr-vege- 
table leathers at different pH values was measured. Practically no absorption 
takes place under acid conditions, and absorption from dilute NH; is greater 
than from dilute NaOH. Alkalies also lower shrinkage temperature; an exception 


is Ca(OH) >. L.M. 


Vegetable Tanning of Heavy Leathers by Chroming between 
Separate Tanning Stages. \V. V. Kolesnik and E. S. Ovechkis. Sbornik Trudov 
UkrNKIP, 1952, 46-62.—The process consists of tanning 10-12 days in 
suspenders; washing; Cr tanning in a drum with 0.5 Cr.O,, 36-389 basicity, 
and 4-59% NaCl in 130 float, at 18°-20°, for 12 hr.; then retanning with 
vegetable tannin in a drum for 48-60 hr. Advantages claimed are: up to 5% 
greater surface and volume yield, better filling, equal hydrothermal stability, 
and freedom from drawn grain, as compared to Cr-vegetable—retanned leather. 


L.M. 


Kinds of Bonds between Glycocol-Chromium Complexes and 
Collagen. |. P. Strakhov. Nauchnye Trudy MTILP, 6, 26-34 (1955) .—Cyeclic 
Cr complexes are bound by collagen to a smaller extent than noncyclic ones. 
Under identical tanning conditions the quantity of Cr complex that is bound 
depends directly on the amount of cycles in the complex. This is evidence for 
the incorporation of functional groups of collagen in the inner sphere of Cr 
complexes. Leathers tanned with glycine-Cr complexes contain less Cr but have 
a higher shrinkage temperature than leathers tanned with CrCl,, which is ex- 
plained by differences in the nature of the complexes and strengths of the bonds 


formed with collagen. L.M. 


Chemical and Technological Analysis of Willow Bark Obtained after 
Steaming. A. E. Sopriko. Nauchno-issledovatel’ skie Trudy UkrNIKP, 6, 31-42 
(1954).—Willow bark loses about 18% of its tannin by steaming and contains 
(after steaming) about 11° tannin, which is 44% of total solubles. The steamed 
bark must be dried before extraction. An 80% yield is normal. L.M. 
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The Impregnation of Leather Soles in Order to Increase Their 
Resistance to Abrasion. F. B. Blanshei. Nauchno-issledovatel’skii Trudy 
UkrNIKP., 7, 221-31 (1955).—Wear resistance, water absorption, and area 
stability after wetting and drying were improved by impregnation with various 
mixtures of greases. L.M. 


The Leather-forming Characteristics of Pelt. N. V. Chernov. Nauchnye 
Trudy MTILP., 6, 34-37 (1955).—Various methods have been proposed for 
expressing the yield of wer leather from a given amount of pelt. Jany suggested 
mg. of leather (QL) and mg. hide substance (QH) per ce. of leather. Berkman 
proposed a coefficient \ 100°/(QH d,.) where d, is apparent density. 
Michajlov proposed a “forming coefficient”, ky, which gives the relation be- 
tween the volume of leather (tanned and dried only) and the volume of the 
pelt. Kutyanin proposed a coefficient that indicates how much the volume of 
leather is increased by 1 g. of tannin, which is characteristic for different 
tannins. The determination of this coefficient may help us to understand better 
the theory of tanning. L.M. 


The Interaction between Tanning Salts and Gelatin. I. The Inter- 
action of Aluminum, Ferric, and Chromic Sulfates with Gelatin, and 
Its Relation to Tanning Properties. G. A. Arbusov and P. E. Shipkov. 
Nauchnye Trudy MTILP, 4, 72-80 (1954). IL. The Interaction of Sulfates 
of Trivalent Chromium and Iron with Gelatin Gels of Different Con- 
centrations. G. A. Arbusov and P. I. Starozelskii. /bid., 81-92. THI. The 
Interaction of Titanium Sulfate Dihydrate with Gelatin Gels of Different 
ee G. A. Arbusov, P. I. Staroselskii, and Z. I. Kutnetsova. 
Ibid., 5, 51 (1955).—The behavior of sulfates of Fe***, Cr, Al, Ti, and Zr 
with ge latin solutions (1 and 10°) and gelatin gels (4-109 gelatin) was 
studied, chiefly by determining the melting points of the gels treated with these 
salts at different basicities. The behavior of Fe, Al, Cr, and Ti was much the 
same as with collagen, but Zr behaved distinctly differently, giving both a 
transparent gel and a copious cheesy coagulate that does not change in con- 
sistency on heating to 100°C. The melting points of the gels increase with the 
concentration of gelatin and with the basicity of the tanning salt, up to a certain 
maximum. The tanning potency of Ti(SO), is between that of Fe and Cr and 
is highest at a basicity of 75-85°¢. The maximum melting points of gels treated 
with Fe, Al, Cr, and Ti salts are c ‘cies to the shrinkage temperature ‘of leathers 
tanned with these metals, but the maximum melting point of the transparent gel 
obtained with Zr is only 85°C., about 10°C. lower than T, for Zr leather. LL.M. 


Nonaqueous Titration Technique. IV. Determination of Organic 
Acids and Their Salts in Basic Chrome Liquors. Y. Nayudamma, K. S. 
Jayaraman, and D. Ramaswamy. Bull. Central Leather Research Inst., Madras, 3, 
377-82 (1957).— To a 33 basic, SO.-reduced Cr liquor, organic acids or their 
salts were added in various molar ratios to Cr, and the solutions were allowed 
to age. Chromium was precipitated as hydroxide by titrating with NaOH to the 
phe nolphthalei in end point and boiling. The solution was fit red, and an aliquot 
of the filtrate was evaporated to dryne ‘ss and taken up in a mixture of glycol, 
butanol, and benzene. The solution was titrated pote sihemtaie cally with HC 10,. 


Most of the acids tried gave sharp end points. The added quantities of acetic 





ABSTRACTS 


and lactic acids were recovered completely, but in the case of oxalic, gly 
colic, and tartaric acid, the results were low, indicating that these acids forn 
stable chelate complexes with Cr that are not decomposed by boiling with NaOH 
at the phenolphthalein end point. H.B.M. 


Manufacture of Suedes and Lining Leathers from E. I. Goats. P. S. 
Venkatachalam. Bull. Central Leather Research Inst., Madras, 3, 383-89 (1957). 
\ description of the processes recommended to Indian tanners. H.B.M. 


Degreasing in the Leather Industry. G. W. Douglas. Tanner (India), 11, 


No. 12, 11-16 (1957).—A description. H.B.M. 


Soluble Collagens, EF. Kolunen, Acta Rheumatol. Scand., 1, 174-76 (1955) : 
Chem. Abstr., 51, 8830h. 


Proteins and Their Degradation Products. XII. The Carboxyl- 
Terminal and Amino-Terminal Amino Acids of Gelatin. K. Heyns and G. 
Legler. Hoppe-Seyler’s Z. Physiol. Chem., 306, 165-72 (1957); Chem. Abstr., 
a1, 8833a. 


Porcine Elastase and Proelastase. N. H. Grant and K. C. Robbins. Arch. 
Biochem. Biophys., 66, 396-403 (1957); Chem. Abstr. 51, 8846a. 


Molecular Weight Determination of Lignosulfonie Acid. K. Barany 
and F. Guba. Faserjorsch. u. Textiltech., 8, 27-29 (1957): Chem. Abstr., 51, 
9150h. 


The Wastes of the Leather Industry. C. H. Spiers. Disposal Ind. Waste 
Materials Conf. Sheffield Univ., 1956, 21-29; Chem. Abstr. 51, 9191g. 


Heavy Leather Tannage by Means of Chromium and Sulfite Cellu- 
lose Extract and Retannage by Syntan PL. M. S. Ovrutskii and R. B. 
Liokumovich. Nauchno-issledovtel skie Trudy UkrNIKP., 6, 82-91 (1954). 
The Change from Chroming to Chrome-Sulfite Cellulose Pretanning 
of Heavy Leather. M.S. Ovrutskii and E. D. Pugan. /bid., 7, 52-62 (1955) .- 
Chrome liquor (40% basic) is mixed with ligninsulfonate about 3 hr. before 
tanning, using 10 parts ligninsulfonate tannin to 1 Cr.O,. Ca** from the lignin- 
sulfonate precipitates as sulfate and is removed by decantation. The liquor is 
added to pickled stock, using about 0.60 Cr.O, on limed weight. The pH value 
during tanning should not exceed 3.4—3.7; otherwise the leather may be drawn. 
The pretanned leather shrinks at 78°-82°C. and has a degree of tannage of about 
30. The leather is drum-retanned with vegetable extracts, syntans, or mixtures 
thereof. The finished leather is fuller, tougher, and gives a better yield than 
normal, Cr-vegetable-retanned leather. Composition and physical properties are 
normal. No deterioration was observed after storage for one year. L.M. 


Tanning by Means of Chrome Formates. F. L. Rabinovich and P. A. 
Gragerov. Nauchno-issledovatel’ skie Trudy UkrNIKP., 7, 19-52. (1955).—The 
advantages of Cr tanning in the presence of formates added to the pickle as 
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HCOOH or HCOONAa are pointed out. These include production of leather with 
high shrink temperature and good grain, in a shorter tanning time, with better 
exhaustion of chrome, and decreased consumption of Cr, salt, acid, and Na,COs. 
A molar ratio of 1 formate to 1 Cr.O, is enough. Procedures, very similar to 
those that have been employed in the U.S.A. and elsewhere, are given. L.M. 


Regeneration of Tannins, Glue, and Fat from Leather Refuse. F. L. 
Rabinovich. Nauchno-issledovatel’ skie Trudy UkrNIKP., 6, 91-115 (1954) - 
Considerable amounts of tannin can be recovered from leather scrap by extracting 
successively with water and dilute NaOH at about 60°C., acidifying the com- 
bined extracts, and evaporating. The product has a purity of 35-40° and poor 
combining power. Glue made from the extracted scrap had low bonding strength. 
Fat can be extracted with solvents, and the quality of the recovered fat is said 


to be good, L.M. 


The Minimum Quantity of Chromium Necessary for Tanning 
Leather. P. A. Gragerov and F. I. Rabinovich. Nauchno-issledovatel’skie Trudy 
UkrNIKP., 6, 62-82 (1954).—Leather with T, 92°—94°C., containing 1.8-3.2 
Cr.O, per 100 hide substance, can be obtained by using only 0.35-0.50 Cr.O 
per 100 limed skin. T, depends more on the distribution of Cr.O, in the leather 
than on the amount fixed. Pickling for 20 hr. with 0.5% H.SO, and tanning 
in 200-300% float are necessary. The tanning time required to obtain high T, 
without drumming and without addition of alkali is 10 days, which is shortened 
to 7 hr. by adding alkali. The bursting strength (Mullen) and stability toward 
alkali are the same for leathers of T, 72°-75° and 100°C. Pilot-plant tannage 
of calf and kip with 0.6-0.75% Cr.O, gave full, soft leather of T, 92°—94°C., 
good grain, less prominent fat wrinkles than normal, and normal area yield. 


L.M. 


The Production of Insole Leathers of Determined Thickness. E. S 
Ovechkis and R. K. Epshtein. Nauchno-issledovatel skie Trudy UkrNIKP., 7 
11-19 (1955).—The grain is split off and used for lining, and insole leather is 
made from equalized flesh splits. L.M. 


The Surface and Thickness Changes of Chrome-Vegetable-tanned 
Leather (“Yuft’’) at Various Stages of Manufacture. EF. S. Ovechkis and 
R. K. Epshtein. Nauchno-issledovatel’skie Trudy UkrNIKP., 6, 116-29 (1954). 

The surface area is largest after chroming, declines a little on vegetable 
tanning, and after setting, attains the same size as after chroming. After 
free drying, the area is about the same as after liming. Paste drying (recom- 
mended) increases the area by 4.59. The thickness of the finished leather is 
the same as after shaving, which is done after chrome tanning. L.M. 


A Syntan on the Basis of Dihydroxydiphenylsulfone for Tanning 
White Leather. Y. P. Berkman and J. Shevchenko. Nauchno-issledovatel skie 
Trudy UkrNIKP.. 6, 52-62 (1954).—Dihydroxydiphenylsulfone was condensed 











ABSTRACTS 579 


with HCHO and Na.SO, in various proportions, of which the best, from the 
standpoint of yield and tanning value, was a mole ratio of 1.0 : 1.25 : 0.75. 
Condensation is done in an autoclave at 160° for 30 hr. A 20% solution of 
the product must not precipitate on adding 20% H.SO,. L.M. 


The Preparation of Phenolic Syntans with High Filling Properties. 
Y. P. Berkman and B. J. Gordinskii. Nauchno-issledovatel skie Trudy UkrNIKP., 
6, 42-52 (1954).—Pilot-plant production of 2 syntans, FT50 and FT30, is 
described. First 1 mol phenol is condensed with 0.6 mol HCHO in 20° water 
and 5° H.SO, on the weight of phenol for 30 min. at 50°C. and 3 hr. at 100°C. 
The resulting resin is sulfonated, the amount of H.SO, depending on the H.O 
content of the resin, for 10-12 hr. at 100°C. The second condensation of this 
sulfonated resin goes too fast at high acidity, and insoluble substances are 
formed; consequently the resin should be partially neutralized. The second 
condensation is carried out with 7% of the quantity of HCHO used in the 
first condensation. The product is acidified. The 2 syntans appear to differ in 
acidity and in the te rasta at which the second condensation is done. The 
tanning values of FT50 and FT30 are 53 and 96 respectively. L.M. 


The Preparation of Shoe Finishes for Leathers Finished with Nitro- 
cellulose Lacquers. F. B. Blanshei. Nauchno-issledovatel skie Trudy UkrNIKP., 


7, 126-43 (1955).—A glyptal resin dissolved in a mixture of alcohol, turpentine, 
gasoline, and butyl acetate is a good finish for nitrocellulose-coated or acrylic 
resin-coated leathers. L.M. 


Determination of Moisture in Highly Stuffed Leathers after 
Extraction of Fat. R. O. Shifman. Nauchno-issledovatel’skie Trudy UkrNIKP., 
6, 129-31 (1954).—Determination of H.O by drying after extraction of fat is 
preferred to the toluene distillation method. The latter often shows differences 
of 1¢¢, but 10 determinations by the new method gave an average of 13.0% 
fat compared to 13.049 by the distillation method. L.M. 


Economy in Chrome Consumption in the Manufacture of Thermally 
Stable Pig Insole Leather. F. I. Rabinovich and N. N. Oleinik. Nauchno- 
issledovatel’skie Trudy UkrNIKP., 7, 62-70 (1955).—The stock is pickled with 
0.20% H.SO,, 0.30¢ HCOOH and 8.06% NaCl on pelt weight, in 80% water 
for 3 hr. at 18°—20°C. Cr liquor containing 0.5—-0.6% Cr.O, is added to the spent 
pickle; neutralization is done with 0.2% Na.CO,. Shrinkage temperature should 
be at least 92°. After piling 24 hr. the leather is retanned in a drum for 48-60 
hr. with 24° tannin (80 oakwood : 20 lignosulfonate). Finally the leather is 


loaded with 7.5 lignosulfonate at 50°C., followed by 6% MgSO. L.M. 


Tanning Properties * by ae Sulfate Dihydrate. G. A. Arbusov. 
Vauch. Trudy MTILP, 5, 31-37 (1955).—Titanium sulfate dihydrate, easily 
prepared from metatitanic ac a is soluble in water; an equilibrium exists in 
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solution between Ti(SO,).. TiO(SO,), and H.SO,. The solutions are stable 
in the cold at basicities up to 85%; the stability is lost by heating to 100°C. 
Potentiometric titration gives small inflections corresponding to Ti(SO,). 
Ti.O(SO,),, and TiO(SO,), and a large inflection corresponding to 
Ti,O,(SO,), at which point precipitation begins. Optimal tanning properties 
occur at the beginning of this stage. The aggregates are mostly anionic aquo- 
acids. In tanning pelts with Ti(SO,). shrinkage temperature increases with 
basicity to 80°C., and TiO, content increases to 13°, at 80% basicity, but 
best leathering and filling occur at a little higher basicity. Leather tanned at 
basicities from 75 to 80% are white and full, and the grain does not shrink dur- 
ing drying, while leathers tanned at lower or higher basicities are hard, and 
their grain shrinks during drying. L.M. 


Tanning Properties of Zirconium Sulfate. G. A. Arbusov. Nauch. Trudy 
MTILP., 5, 3840 (1955).—Basic Zr(SO,). behaves similarly to basic 
Cr.(SO,), and better than Fe.(SO,),; or Ti(SO,).. The shrinkage tempera- 
ture of leathers tanned with Zr(SO,). is 90°-95°C. and depends little on 
basicity. Maximum shrinkage temperatures of leathers tanned with salts of 
Al, Fe, Ti, Zr, and Cr are said to be about 65°, 70°, 82°, 93°, and 100+-°C. 
The best leathers tanned with Zr(SO,). are obtained at 50-55% basicity 


L.M. 


Pilot Plant Tests of New Replacement Tannins. |. Binko. Kozarstvi, 6, 
154-55, 170-71 (1956).—Results of tests are described in which 140 packs 
of hides were tanned for sole leather in tannin-syntan mixtures containing 
50-60% of the latter. Tannage was done in 10 suspenders, 2 (later 3) layers 
(2 weeks each), and a 40-hr. drum tan. Barkometers of the suspenders were 
5 to 75, of the layers 90, and of the drum liquor 110°. Both syntan Kortan Que 

| and K,D have good tanning value, but leather tanned with the latter gives 
an extract of slightly lower pH value because K.D has slightly higher active 
acidity. The K, D leather also shows a little higher water absorption, but is 
stronger, plumper. and firmer. K.D is used by a majority of Czech tanners. In 
tanning 140 packs with a mixture of 35% K,D, 25% SN 25, and 40% spruce 
bark extract (on tannin basis), sludge accumulation was about 2% by volume. 
pH values and ratio of tannin to nontannin were in the normal range for vegetable 
tannage and changed comparatively little during the run. The degree of tannage 
of the leather. however, declined from 82 to 74% from the first to the last pack. 
The first leather out was too acid (pH of extract 2.85, difference figure 0.65). 
but these values changed to 4.0 and 0.5 as the run progressed. A similar 140- 
pack run was made with syntan SP, a further development of K.D, containing 
more pyrocatechin- HCHO condensation products, which results in more sludge 
formation. The dispersity of SP is enhanced by mixing it with still another 
syntan (Omega), a product of sulfonation and condensation of a raw pyro- 
catechin fraction. The mixture, however, has less filling power, due to excessive 
SO, groups. In the 140-pack tests using 5067 SP, 20% wattle. 10% oak wood. 
10% chestnut, and 10% spruce bark tannins, better filling was obtained com- 
pared to K.D, and the expected accumulation of sludge did not occur. 
The degree of tannage dropped from 105 to 76, pH value of water extract of 
the leather rose from 3.0 to 3.55, and difference figure dropped from 0.75 to 
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0.50. Another new syntan, BNO, is made from o-cresol, which is in excess supply 
in Czechoslovakia. Leathers tanned with BNO have a pleasing ocher color 
but are very sensitive to iron. They are less spongy than leathers tanned 
with SN 25. Good russet leather was made from a mixture of 50°¢ BNO, 30% 
wattle, LO spruce, and 10° chestnut tannin. The higher swelling of pelts with 
BNO was overcome by neutralizing it with ammonia and then adding acetic 


acid. L.M. 


The Nature of Tannins from the Casuarina Trees. 5. Venkataraman 
and S. K. Barat. Bull. Central Leather Research Inst.. Madras, 3, 277-80 
(1957).—The bark and the root bark of C. equisetifolia contain respectively 
tannin, 10,0, 14.950; tannin/nontannin 3.6, 3.3; ash, 1.4, 1.69; pH of 
analytical solution 4.8, 4.65; sugars 1.4, 2.65¢¢. The extracts are very high in 
salts of weak acids and hence are very well buffered. The tannin is of the 
catechol type. Optimum extraction temperature is 60°C. The leather produced is 
rather dark, but much less so than with many of the mangroves. As this tree is 
abundant and is being cultivated, it offers a promising commercial source of 


tannin. H.B.M. 


Research Bears Fruit (Practical Demonstration No. 1). Manufac- 
ture of Chrome Retan Leathers. A. Ganesan and Y. Nayudamma. Bull. 
Central Leather Research Inst., Madras, 3, 281-87 (1957).—A complete pro- 
cedure is given for making upper leather from loose-textured hides of poor 
substance from fallen animals. H.B.M. 


Mechanization of the Tanning Industry. A. Kuzman. 7anner (India). 
11, No. 10, 19-20, 23 (1957): see JALCA, 52, 43 (1957).—Various types of 
conveyers are described. H.B.M. 


Oil Tannages. G. W. Douglas. Tanner (India), 11, No. 10, 25-28, (1957). 

The author quotes from a description of the chamoising process published 
in Diderot’s encyclopedia in 1751-52. Little change in the process was made 
until quite recently. Modern improvements include use of drums instead of 
stocking, better control of water content and temperaiure, use of a wider 
variety of oils, and use of catalysts. The Mackey tester is useful for evaluating 
oils for chamoising properties. The Immergan process, employing sulfochlori- 
nated hydrocarbons, usually after HCHO pretannage, is described. H.B.M. 


The Estimation of Small Quantities of Chromium by Diphenyl 
Carbazide. T. J. Devassy. Bull. Central Leather Research Inst., Madras, 3, 252 
(1957).—This method can be applied to determining Cr on filter paper in 
electrophoresis experiments, by ashing, oxidizing with a 1 : 1 mixture of Na.CO 
and NaClO,, dissolving the melt in 2N H.SO,, and applying the diphenyl 
carbazide method to the resulting solution. H.B.M. 


The Effect of Different Vegetable Tanstuffs on the Reorientation 
of Fiber Structure of Pelt in the Manufacture of Leather. I. B. C. Basu 
and S. K. Mitra. Bull. Central Leather Research Inst... Madras, 3, 247-51 
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(1957).—Limed cowhide was split to uniform thickness, delimed completely, 
and cut into 1” x 4” strips. The strips were tanned in 10° Bk. liquors obtained 
by extracting 13 different Indian tanning materials; ratio of liquor to skin was 
10 : 1; time of tannage was 8 days; the liquor was discarded and replaced 
with fresh after 4 days. The pieces were dried without further treatment, sec- 
tioned, and examined microscopically. The results indicate that avaram, Hopea 
marginata, and konnan are mellow and likely to produce soft leather (medium 
angle of weave, much splitting of fibers, regular pattern, good merging of 
grain and corium); arjuna, goran, white valem, divi divi, and myrobalans are 
astringent and likely to pri oduce firmer leather (high angle of weave, little to 
medium splitting of fibers, very irregular pattern, poor merging of grain and 
corium); wattle, karada, and babul show intermediate effects. H.B.M. 


Effect of Acids and Salts in Vegetable Tannage. Hl. Y. Nayudamma, 
K. S. Jayaraman, and T. S. Krishnan. Bull. Central Leather Reasearch Inst., 
Madras, 3, 191-202 (1957). UI. ibid., 203—12.— Data are given for yield value. 
tensile strength, and composition of the leathers tanned as described in Part | 
(see JALCA, 52, 347-48 [1957]). These data are furnished for the leathers 
after tanning with wattle, and also after subsequent treatment with myrobalans. 
In all cases the myrobalans treatment lowered the yield value, percentage of 
water solubles, and degree of tannage, but generally increased the content of 
“leather substance” (collagen plus fixed tannin) because of the removal of 
water solubles. These differences were found whether salts and acids were used 
or not, but the size of the differences varied with the particular salt employed 
and the manner in which it was applied. In comparison with the controls pre- 
treatment with NaCl plus H.SO,, or with NaCl plus NaX plus H.SO,, lowered 
the yield value, water solubles, and degree of tannage, but increased the per- 
centage of leather substance. Pretreatment with NaX plus HX had a variable 
effect on yield value and de gree of tannage. lowered the water solubles, and in- 
creased the leather substance. Addition of NaX plus HX to the tanning liquor 
increased the yield value and degree of tannage and had little effect on water 
solubles and leather substance. Specific effects of individual salts were observed, 
but these were not consistent for the wattle leather and the wattle-myrobalans 
leather, nor for the different series. Tensile-strength measurements showed no 


clear pattern. H.B.M. 


New Ways of Lanthionine Formation in Wool. H. Zahn and F. Osterloh. 
Makromol. Chem., 16, 183-91 (1955).—When wool was heated at 64°C. for 
3 hr. in a large excess of a mixture of 1 part 0.05M borax and 2 parts of 
certain water-soluble organic solvents, the cystine content of the wool 
was reduced by nearly one half, and the hydrolyzate of the wool con- 
tained lanthionine and lanthionine sulfoxide. Sodium bicarbonate behaved 
similarly. Under these conditions neither borax nor NaHCO,, acts on the cystine 
of wool in the absence of organic solvent. The most effective solvents were 
dioxane, propanol, ethanol, dimethylformamide, tetrahydrofurane, and acetone. 
Methanol and methyl ethyl ketone had only a slight effect, and benzene, diacetyl, 
acetol, glycol, petroleum ether, and glycerol had none. The effect is shown to be 
due, in part. to elevation of the pH value of 0.05M borax by the organic solvent. 
which represses the ionization of boric acid, but this does not account for all 
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the effect. No wholly satisfactory explanation for the effect has been found. 
Cystine is also de stroyed, in part, and lanthionine is formed, when dry wool is 


heated to 160°—200°C. H.B.M. 


Action of Heat on Wool. J. Marten and J. B. Speakman. Chem. and Ind. 
(London), 1957, 955.—The resistance of wool to yellowing when heated to 
temperatures over 105°C. is enhanced by treatment with maleic anhydride which 
combines with basic side chains of keratin. The solubility of the wool in alkali, 
and in urea-bisulfite, is also lessened. Treatment with succinic anhydride has 
the contrary effect. The protective action of maleic anhydride is thought to be 
due to formation of new cross linkages with thiols derived from thermal break- 


down of disulfide bonds. H.B.M. 


The Preparation of Chrome Liquors by Means of Hydrolyzed 
Sawdust. F. B. Blanchei. Shornik Trudov UkrNIKP, 1952, 3—-14.—The amount 
of sawdust used for reducing NasCr.O; can be decreased from 150 (?) to 
25-3067 of the weight of dichromate by prehydrolysis with H.SO,. The saw- 
dust is treated with 72-77% of its weight of H.SO,, depending on its water 
content, for 3 hr. at room temperature; then a 30% solution of Na.Cr.O- is 
added slowly. This method is being used in large-scale production. L.M. 


Spruce Bark from Chemically Debarked Trees. I. Binko. J. Kolar, and 
K. Miiller. Veda Vyz. Prum. Kozedelnem, 1, 27-46 (1956).—The bark of Picea 
excelsa which had been loosened by applying Na,AsO, + NaOH contained 
7.7-10.06¢ H.O-soluble matter and 4.4—6.5% tannin. For normal bark these 
values are 15 and 10.2. Analyses of samples from many localities showed 
that chemical debarking re duced the tannin content by one half [cf. Beebe ez al., 
JALCA, Si, 266 4 1956) ]. Oxidative condensation of tannins to phlobaphenes 
is supposed to have taken place. Much work is reported on extraction of chemi- 
cally loosened bark with NaHSO,, Na.SO,, and NaOH. These treatments increase 
the vield of tannin (at least as determined by analysis), but the resulting extracts 
are high in carbohydrate materials and be have more like lignosulfonate extracts 
than true tannins. L.M. 


The Utilization of Ion Exchangers in Tanning. A. Kala and B. Skutek. 
Veda Vyz. Prum. Kozedelnem, 1, 63-69 (1956).—Removal of salts from tan 
liquors by ion exchangers lowered the pH values of suspenders 5 to 10 from 

24.7 to 4.5-3.9 and raised the ratios of tannin to nontannin from 0.59—1.38 
to 0.87-1.69. The only changes noted in the composition of the leather were 
a decrease in pH value of the water extract from 3.8 to 3.3 and an increase in 
the Innes’ difference figure from 0.3 to 0.6. L.M. 


Para-chloro-meta-cresol as a Conserving and Disinfecting Agent in 
Tanning. L. Dvoranek and V. Bartak. Veda V yz. Prum. Kozedelnem, 1, 97-102 
(1956) .—Casein solutions can be preserved by adding 1.5% of p-Cl-m-cresol to 
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20% casein solution in winter, and 2% in summer. For more dilute solutions 
these percentages of disinfectant must be increased to 3 and 3.5%. Use of a 
soak containing 0.05¢¢ of p-Cl-m-cresol on the hide weight is recommended. 

pelt can be preserved in a 0.05°¢ solution of p-Cl-m-cresol for 2 months. 
Conservation of pelt during deliming with 0.059 of p-Cl-m-cresol is unsuitable; 
it is better to hold the delimed skins in a 0.03% solution for 24 hr. The disin- 
fecting action carries forward to the suspenders, which are free from molds. 
Addition of 0.05% p-Cl-m-cresol to tanning drums protects the bends against 
subsequent mold growth. Addition of 0.05% p-Cl-m-cresol to wash waters after 
tannage is useful, and such wash waters can be used for sterilizing the suspenders. 
The content of weak acids and their salts in suspenders is not affected by 


p-Cl-m-cresol. L.M. 


Polyuronides in Water Extracts of Spruce Bark, Z. Kotasek. Veda Vyz. 
Prum. Kozedelnem, 1, 47-61 (1956).—Diluted and concentrated aqueous ex- 
tracts of Picea excelsa were treated with ethanol and acetone. Isolation and 
purification of precipitates were easier from dilute extracts (2-3¢0 solids). 
The isolated precipitate was split by acid hydrolysis. The hydrolyzate was shown 
by paper chromatography to contain D-galacturonic acid, arabinose, glucose, 
galactose, and probably exylose and rhamnose. The structure of the macro- 
molecule of polyuronide is discussed. Analysis of a centrifuged spruce extract 
showed 3-4¢¢ D-galacturonic acid on the dry solids. Contrary to conclusions of 
Kiintzel [J ALCA, ‘43. 613 (1948) ] and Haglund, the ethanol fractions of spruce 
bark do not contain pyrogallol tannins. The Pb salts obtained are those of 
galacturonic acid. Hydrogen bonds are formed between OH groups of polyuron- 
ide and O or N of peptide groups of protein. The irreversible adsorption of a 
pure pectin on hide powder follows Langmuir’s adsorption isotherm; the re- 
versible adsorption follows an inverse curve. Polyuronides enhance the viscosity 
of tanning solutions and therefore slow down diffusion. A study of the role of 
polyuronides will probably explain many phenomena of the theory of tanning. 
as fixation of tannin proceeds much quicker than diffusion. L.M. 


The Manufacture of Alkyl Sulfochlorides and Their Utilization for 
Tanning of Hides. F. Belohradsky, Z. Kotasek, and M. Kulhanek. Veda V yz. 
Prum. Kozedelnem, 1, 103-12 (1956).—Alkyl sulfochlorides for tanning were 
made from 3 diesel oil fractions (boiling ranges 230°—260°, 260°—290°, and 
290°—320°C.) and from paraffin. The optimum temperature of chlorination of 
the diesel oil fractions was 35°-40°C. and 62°-70°C. for paraffin. Hydro- 
carbons without naphthenic components should be used. Sulfochlorination was 
done with a Phillips U.V. lamp. The ratio of SO. to Cl. introduced in 1 hr. was 
12-13 : 10 for the diesel oil fractions, and 15 : 10 for paraffin. Saponification 
value of the product should be over 300. The product should contain 10°% Cl 
bound in SO.CI groups, 14 to 16° total Cl, and 7 to 10° S. The optimum 
reaction time is that required for a 50°% weight gain (20 hr. for paraffin ). A 
standard experimental tannage is described. Sheep pelt was pretanned for 1 hr. 
with 1.0% HCHO (406) in 150% water added in 3 parts at 20 min. intervals: 
pH value was maintained at 8.2 by means of NaHCO... The pretanned leather 
was wrung, and tanned with 209% of the alkyl sulfochloride. 7% Na.CO., and 
0.2% Synthapon L (sulfated lauryl aleohol) for 3 hr. The leather was then 
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dried for 48 hr. at 40°—50°C., then washed at 40°C. with 1% Na.COz on the dry 
leather weight, and finally dried at 40°C. The shrink temperature of the leather 
was 84°C. The product obtained from the diesel oil fractions gave good results 
in comparison to BASF Immergan except for an objectionable odor. The 
paraffin product was odorless. Large-scale tanning tests were carried out with 
doeskins for chamois leather by a similar procedure. The pelts were prepared as 
for oil tannage, delimed with 2% lactic acid, bated, and pretanned at pH 8.2 
with 0.69% HCHO (409) for 20 min. The stock was degrained and shaved. 
Tannage was done with 15° alkyl sulfochloride, 4.5% Na.CO, (30% of the 
saponific ation value), and 0.1% Synthapon L. The tanned stock was dried 10 hr. 
at 45°-50°C., then wet back for 2 hr. with water at 35°-40°C, plus 0.5% Na.CO 
on the dry weight, then washed at 35°C. The leather was fatliquored with 30% 
oil (Likorol RT) and treated with 1% HCOOH. The leather was finished like 
oil-tanned leather. The leather contained 8—-13° matter extractable with CCl: 
pH of —— r extract was 5.0—5.8; water absorption (2 hr.) was 405-610%, and 


135-—724% after 24 hr. L.M. 


The Utilization of Pigskins for Shoe Upper Leather. V. Pektor and J. 
Ondracek. Veda Vyz. Prum. Kozedelnem, 1, 71-96 (1956).—The basic histo- 
logical difference between pigskins and steerhides is a great difference in density 
between backs and shoulders and flanks. The distribution of fat in pigskins is 
uneven and varies inversely with the density. Determination of fat by hydrolysis 
with KOH, acidification, and extraction with petroleum ether is recommended. 
The best temperature for beamhouse work is 20°-22°C. Degreasing is necessary. 
Before liming, sulfated fat alcohols are best. Degreasing removes 40% of the fat, 
and liming 30°. After tanning, the grain splits contain 10 fat and the flesh 
splits 507. A sulfochloride tannage (see preceding abstract) is described. The 
product is light-stable, and is suitable for white shoe upper and lining leather. 
For production of Kona leather (deeply buffed) the skins are Cr-tanned, -fat- 
liquored, and retanned with a 1 : 1 mixture of valonea and Syntan SN 25 
(46% tannin). The grain is buffed deeply and finished with resin dispersions. 
Recommended commercial resins include Corialgrund O conc. (BASF), Geranol- 
grund A cone., and a 1 : 1 mixture of Dispe rsion BKM-82 R (Czech) and 
Igetex SS (Bunawerke Schkoppau). L.M. 


The Influence of the Composition of Tanning Materials Used in 
Czechoslovakia in Tanning of Sole Leather and an Application of some 
Less Known Methods for Its Control. K. Miiller and A. Stehlik. Veda Vyz. 
Prum. Kozedelnem, 1, 7-26 (1956).—Proposed analytical controls include 
determinations of weak acids, total salts and salts of weak acids, ratio of salts 
to free acids, and pH value. A description is given of 5 pilot-plant tanning tests 
and 2 full-plant-scale tanning tests, each involving 180 to 200 packs of bends. 
Different blends were used in each test. Stabilization of the liquors generally 
was achieved after 3 months. Density of the suspenders was 10° to 55°, of 
layers 60° to 70°, and in the drum 90° Barkometer at 35°C. In all the blends 
about one-third of the tannin was furnished by syntans; other components were 
sulfited and nonsulfited spruce extract, sulfited quebracho, wattle, and chestnut 
in various combinations. Data for tannin consumption, vield values, degree of 
tannage of the leathers, and analytical characteristics of the liquors are given. 
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Use of sulfited extracts in the production of sole leather should be kept to a 
minimum. Sulfited spruce extract inhibits the normal fermentation in the liquors. 
Sulfited spruce and quebracho reduce sludge formation but tend to give lower 
weight yields and higher consumption of tannin. Unsulfited spruce extract and 
chestnut are high in weak acids and give good buffering. In one experiment the 
liquors were deionized with exc hange resins. This experiment was a failure; 
the high acidity produced caused too rapid deliming. The resulting leather was 
firmer but not fuller. L.M. 
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Tanning Agent and Process. U.S. Pat. 2,795,478. Edward M. Filachione 
and Edward H. Harris, Jr., Philadelphia, Pa., assignors to the United States of 
\merica as represente *d by the Secretary of Agric ulture. Apl. July 13, 1954.—A 
process of tanning hides comprising applying to the hides a tanning composition 
containing as the t tanning agent a glycerol polyglycide ether corresponding to 
the formula 


CH.—CH—CH.—O—[ CH.—CHOH—CH,— ],—CH.—-CH—CH. 
~—s. Fe 
O O 


wherein 7 is a number in the range from 1] to about 6 until the hides are tanned. 


Treatment of Leather with Methyl-Polysiloxanes. U. S. Pat. 2,798,858. 
Edgar D. Brown, Jr., Schenectady, N. Y., assignor to General Electric Company, 
a corporation of New York. Apl. Feb. 8 . 1954. The process for improving 
the water-repellency properties of le ather, which comprises treating the latter 
with an aqueous emulsion containing as the essential treating agent a mixture of 
ingredients comprising (a) the poly merizable, fluid, intercondensed product of 
hydrolysis of a mixture of methylchlorosilanes composed essentially, by weight. 
of 50 to 75% dimethyldichlorosilane, 1 to 10% trimethylchlorosilane, 10 to 35% 
methyltrichlorosilane, and from 1 to 10% of a methylchlorodisilane and (b) a 
curing agent for (a) comprising a metallic salt of an acid whose metal ion is 
present, by weight, in an amount equal to at least 2%, based on the weight of the 
aforesaid hydrolysis product, the amount of the said hydrolysis product ranging 
from 0.2 to 20%, by weight, of the total weight of the aqueous emulsion. 


Treatment of Paper Pulp, Hides and Skins. Brit. Pat. 768.404. Fair- 
weather, H. G. C. (General Aniline & Film Corporation). Apl. March 21, 1955.- 
Products obtained by acylating one mol. of a di- or poly-amine H(NHR),NH. 
with 0.2x to x mols. of tall oil or rosin acids and then reacting the product 
with more than sufficient alkylene oxide to condense with all the remaining re- 
placeable hydrogen atoms are used as wetting agents in tanning and softening 
processes for hides and skins, for inc orporation into linoleum or into paper-pulp 
slurries to aid the beating operating and as moth-proofing agents. In the formula, 
R is an alkylene group of 2—6 carbon atoms and x is 1—6. 
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Fat-liquoring of Leather. Brit. Pat. 766,177. Boehme Fettchemie Ges. 
Apl. Nov. 8, 1954.—An emulsion of a sulphonated sperm-oil used in the fat 
liquoring of leather or in a combined chrome tanning and oiling is made by 
diluting with water a mixture of 95 parts by weight of the oil, neutralised with 
ammonia to a total fat content of 75 per cent, and 5 parts by weight of a product 
prepared by condensing polyethylene oxide wax (M.W. 9300), paraformaldehyde 
and stearic acid amide in the molar ratio of 1 :2 : 2. 


Proofing against Bacteria, Fungi and Larvae. Brit. Pat. 763,455. Sowa, 
F. J. Apl. Oct. 12, 1953.—Compounds having the general formula 


[(R,) (R.) (Rs) NJ, EX; 


in which R, is a straight chain alkyl, alkenyl or alkadienyl radical having from 
12 to 18 carbon atoms with a terminal carbon atom of the chain attached to the 
nitrogen atom, R. and R, are selected from hydrogen, alkyl radicals containing 
1 to 5 carbon atoms, and the cyclohexyl, phenyl and benzyl radicals, E is alumi- 
nium or boron, X is chlorine, bromine or iodine, and n is an integer from 1 to 4, 
or X is fluorine, E is boron and n is an integer from 1 to 3 {see Group IV (b)) 
can be dispersed in water or dissolved in organic solvents and applied to textiles 
or wood from such dispersions or solutions; they act as fungistatic and bacterio- 
static agents. The compounds may also be used as larvicides, e.g. to prevent 
the attack on wool of the black carpet beetle and for treating leather. Specifica- 
tion 645,425, [Group 11], is referred to. 


Drying Leather. Brit. Pat. 763,573. Secoterm, Soc. Anon. de C. V. Apl. 
Feb. 20, 1953.—Tanned leather skins are dried in ambient air by adhering them 
in the wet state to a smooth continuous surface of a material of good heat con- 
ductivity to which heat is uniformily applied on the other side thereof to main- 
tain the heated surface at a predetermined temperature, after which the dried 
skin is stripped from the surface. The surface is preferably maintained at 110° 
to 200°F. and is suitably formed by the outer surfaces of a rectangular tank such 
as is described and claimed in Specification 763,574 and illustrated in Fig 1 
[thereof]. The rectangular tank having drying faces of enamel, glass or stainless 
steel is filled with liquid and heated by steam injected through a pipe 20 having 
perforations 21 fed through and controlled by a thermostat “valve 23. In opera- 
tion, paste is applied to the grain side of the leather and the leather is adhered 
to the side 10 of the tank and smoothed out thereon. After drying for about 
10 to 20 minutes the leather is stripped from the surfaces 10 and in order to 
remove the paste remaining on the surfaces a wash water pipe 25 is provided at 
the top of the tank. 


Drying Leather. Brit. Pat. 763,574. Secoterm, Soc. Anon. de C. V. Apl. 
Feb. 20, 1953. 
An apparatus for drying tanned leather according to the process of Specification 
763,573, comprises a tank containing a heat transfer liquid, a pair of drying 
plates constituting opposite side walls of the tank and heating means for the 
transfer liquid comprising a perforated steam pipe in the tank, the supply of 
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steam to which is controlled by a thermostatic valve actuated according to the 
temperature of the liquid in the tank. As shown in Fig. 1, the tank 11 is provided 





— smooth faces 10 formed of enamelled or stainless steel or glass and the tank 

s filled with liquid which is heated by steam supplied through pipe 20 and 
at srforations 21, the amount of steam being controlled by a thermostat valve 23 
operating on a steam feed line 22. A thermometer 24, a liquid level indicator 27, 
and an overflow 29 are provided. In operation, paste is applied to the grain side 
of the wet leather which is then smoothed out in contact with the surface 10 to 
dry. After drying the leather is removed from the surface and the adhering 
paste is removed by washing the surface with water supplied by perforated 
pipes 25. 


Agglutinated Fibrous Sheet Materials; Artificial Leather. Brit. Pat. 
763,604. Du Pont De Nemours and Co., E.I. Apl. Sept. 9, 1953.—A water vapour- 
permeable leather substitute is made by forming a water vapour-impermeable 
sheet comprising particles of fibres of a water vapour-impermeable, non-extensi- 
ble material embedded throughout a mass of a water vapour-impermeable, exten- 
sible material, stretching the sheet, and allowing it to relax. The extensible 
material, which constitutes 30—70 per cent of the weight of the sheet, may have 
little or no adhesion to the non-extensible component. The shee t may be stretched 
10—50 per cent of its original dimensions in one or more directions. The exten- 
sible material may be a soft, thermoplastic polymer or elastomer such as poly- 
thene, chlorinated or chlorosulphonated polythene. ethylene-vinyl acetate co- 
polymer, polymethyl acrylate, vinylidene chloride-acrylonitrile copolymer, poly 
amides, e.g. N-methoxymethyl adipamide, polyesters, polyvinyl acetals, e.g. 
the butyral and laural. plasticized, polyvinyl chloride. polyisobutylene, natural 
rubber, neoprene, and butadiene copoly mers with styrene and acrylonitrile. The 
partic les may be pigments such as zine oxide, titanium dioxide, talc, clay, dia- 
tomaceous earth, phenol- or urea-formaldehyde resin, polyamides, polyethylene 
terephthalate, or polytetrafluoroethylene. The fibres, which may be crimped 
nylon staple fibre. other specified polyamide fibres, polyethylene terephthalate. 
polyacrylonitrile rayon, cotton, wool, may be first formed into an oriented or 
non-oriented web by carding, air-deposition, or paper-making technique. The web 
is then combined with the extensible material by impregnation therewith, by 
pressing the fibrous mat into a film or sheet of the extensible material, by apply- 
ing the extensible material in the form of a powder, or a liquid polymerizable 
compound which is later heated to bring about polymerization. Alternatively. 
fibres or particles of both materials are dispersed in an inert liquid such as 
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water, and deposited to form a sheet which is pressed between heated rolls, or a 
mixture of fibres of the two materials may be formed into a carded web which 
is hot-pressed. The sheet may in any case be hot-pressed, e.g. between regenerated 
cellulose sheets or Bristol boards, before stretching, which may be effected by 
working by hand or on a tenter frame. Both partic Jes and fibres may be present 
e.g. nylon fibres and zine oxide. Specification 557,544, [Group IV], is referred 
to. 


Fat-liquoring and Water-proofing Leather. Brit. Pat. 762,997. Du Pont 
De Nemours & Co., E.1, Apl. March 31, 1954.—-Leather having a pH of 5 or less 
is fat liquored and rendered water repellent by treatment with a complex com- 
pound of the Werner type in which a trivalent nuclear chromium atom is co- 
ordinated with a carboxylic acido group having at least 10 carbon atoms. Such 
complexes may be prepared by reacting carboxylic acids having at least 10 
carbon atoms with basic salts of trivalent chromium having a basicity not greater 
than 50 per cent. The carboxylic acid may be acyclic, carbocyclic, saturated or 
unsaturated, acyclic acids being exemplified by capric, undecoic, lauric, tri- 
decoic, myristic pentadecoic, palmitic, margaric, stearic. nondecoic, and arachidic 
acids, olefinic carboxylic acids such as decylenic myristelenic, palmitolenic and 
oleic, linoleic, linolenic elaeostearic, clupanodonic acids and carboxylic acids 
having branched carbon chains in which the total number of carbon atoms in the 
chain is at least 9. The acids may be derived from coconut oil, cottonseed oil, soya 
bean oil, linseed oil, animal fats and oils and fish oils. Substituted fats and oils 
such as ethanol palmitamide and alpha-aminostearic acid may be also employed. 
Typical carbocyclic acids are alpha and beta-naphthoic acids, abietic acid and 
other aryl carboxylic acids. The fat-liquoring compositions may contain 20 to 30 
per cent of the Werner type complex, the other constituents being lower aliphatic 
alcohols, ketones or water and they may be applied to chrome-tanned leather, 
vegetable-tanned leather, mineral-tanned leather and leather tanned with syntans 
and sulfonated and sulfated hydrocarbons and leather tanned with copolymers of 
styrene and maleic anhydride. Prior to fat-liquoring the leather may be tanned 
and dyed. The leather should be at a pH of about 4 to 5 and fat-liquoring may be 
effected at temperatures from 70° to 130°F. The fat-liquoring composition may be 
used with raw oils such as mineral and neat’s foot oil in which case the complex 
serves as a cationic emulsifying agent for the oil. According to a typical example, 
chromed tanned side leather, following splitting and shaving is treated with Que- 
bracho extract in water and allowed to drain. The drained leather is adjusted to 
pH 2.5 with hydrochloric acid and floated on water. It is then treated with a fat- 
liquoring composition containing about 30 per cent of stearato chromic chloride 
and 6 per cent raw neat’s foot oil diluted with water and drummed for 2 hours; 
after draining, drying and finishing in conventional manner the resulting leather 
is water-resistant. Preferred complexes are stearato chromic chloride, oleato 
chromic chloride, and abietato chromic chloride. 


Tanning Leather. Brit. Pat. 762,774. Sellet, L. Apl. Nov. 16, 1953.—Leather 
is tanned or retanned with a synthetic tanning agent made by (1) reacting di- 
cyandiamide with a water-soluble carboxylic acid, (2) reacting the first stage 
product with formaldehyde or a formaldehyde liberating agent, and (3) reacting 
the second stage product with a polyvalent metal salt of a mineral or organic 








590 PATENTS 


acid. Prior to the third stage reaction, the second stage product may be reacted 
with a water-soluble salt of an alkyl sulphonate, an alkanol sulphonate or an 
alkylamine sulphonate. In examples in which the tanning agent is made by re- 
acting dicyandiamide with formic acid, reacting the product with formaldehyde 
and reacting this second product with aluminium acetate niacet of formula 


Al(OH) .(CH,COO) -4%4H,BO, ; 


(21) pickled calfskin is added to a bath containing the tanning agent, water and 
salt, later basic chrome sulphate is added and still later bicarbonate of soda is 
added to bring the pH to 5; (22) pickled calfskin is added to a bath containing 
the tanning agent, water and salt, later further tanning agent is added. Mag- 
nesium sulphate with or without sodium acetate or sodium formate may be added; 
(23) and (24) pickled calkskin is added to a bath containing the tanning agent, 
salt, water and basic chrome sulphate, later further chrome sulphate and tanning 
agent are added and still later borax is added to bring the pH to 5; (25) and 
(26) non-pickled or pickled calfskin is added to a bath containing the tanning 
agent, salt, water and magnesium sulphate, later further tanning agent, salt. 
water and magnesium sulphate are added; tanning is then continued while ad- 
justing the pH to 6 if necessary with hesen, disodium phosphate or bicarbonate 
of soda. 


Retanning. Brit. Pat. 762,891. Farbenfabriken Bayer Akt.-Ges. Apl. March 
8, 1954.—Leather is retanned with an aqueous solution comprising an ampho- 
teric condensation product obtained from a monohydric phenol as hereinafter 
defined, a primary or secondary amine and an aldehyde or ketone. The term 
“monohydric phenol” includes compounds containing more than one monohydric 
phenol residue, provided said residues are not linked through atoms other than 
carbon, and also includes mixtures of phenols comprising a major proportion 
of monohydric phenols. Suitable phenols are phenol itself, cresols or mixtures of 
cresols, lower aliphatic substituted phenols and halogeno phenols such as chloro 
phenols. Suitable amines are primary or secondary aromatic, aliphatic or cylo- 
aliphatic amines. Formaldehyde is the preferred carbonyl compound. Suitable 
resins and their preparations are referred to in Specification 444,351, [Group 
IV], and in German Specifications 692,252 and 696,320, the former of which 
includes references to naphthols. Retanning is preferably begun in the pH range 
3.5 to 4.5, and the pH is then raised to 5 to 7 at the conclusion of the process, 
e.g. by careful addition of ammonia or sodium bicarbonate, particularly where 
larger amounts of retanning agents are used. In the examples, goat skin tanned 
with sulphonated quebrac ho synthetic tanning agents is retanned with conden- 
sation products of (1) phenol, formaldehyde and dime thylamine; (2) N,N - 
dimethyl - p - hydroxybenzylamine (by condensing phenol, formaldehyde and 
dimethylamine) and formaldehyde; (3) 4,4'-dihydroxydiphenyl - dimethyl- 
methane, dimethylamine and formaldehyde; (4) m-cresol, formaldehyde and 
morpholine; (5) p-cyclohexylphenol, diethylamine and formaldehyde; East 
Indian cabretta is retanned with (6) 2,2'-dihydroxy - 5,5' - dimethyldiphenyl- 
methane, dimethylamine and formaldehyde (ethanolamine could also be used in 
place of the dimethylamine) ; (7) a trinuclear compound prepared from p-cresol 
and formaldehyde condensed with dimethylamine and formaldehyde (ethanola- 
mine could replace the dimethylamine); (8) a condensation product of 
mixture of phenol and cresol with formaldehyde and ethanolamine; (9) a goat 
skin tanned with sulphated quebracho/synthetic tanning agents is retanned with 





PATENTS 591 


the resin in (4) mixed with a dihydroxy-diphenylsulphone resin: (10) a goat 
skin tanned with vegetable/synthetic tanning agents is retanned with the resin 
in (5) and a resin prepared from resorcinol, ammonium chloride and formalde- 
hyde; (the resin in (6) could replace the resin in (5)); (11) a chrome tanned 
calf leather was retanned with the mixture employed in Example (9). Specifica- 
tions 747,092, [Group IV (a) ], 747,094, 759,855, [Group IV (a)], and 
761,982 also are referred to. 


Tanning Leather; Proofing Cloth, Paper, Leather, &e. Brit. Pat. 
760, 598. Imperial Chemical Industries, Ltd., Lowe, A., and Williams, G. Ap. 
Nov. 24, 1954.—Fibrous material is treated with an organic hydrazide and 
nitrous acid and subsequently dried. The treatment renders cellulose materials 
water-repellent. The nitrous acid, in the form of an alkali metal nitrite, may be 
applied to the material together with the hydrazide in the same aqueous 
solution, and the impres _gnated material dried and treated with an acid to liberate 
the nitrous acid, or the material may be i impregnated with an aqueous solution 
of an acid salt of the hydrazide and subseque ently treated with an aqueous solu- 
tion of the nitrite. Between these steps the material may be dried, with or 
without tension, at temperatures up to 125°C. The impregnations may be effected 
at temperatures between 0° and 100°C. After drying, the impregnated material 
may be baked at temperatures from 50° to 200°C. The hydrazide is presumed to 
react with the nitrous acid within the fibres to form the corresponding azide, 
and the azide is presumed to decompose upon heating to form the corresponding 
isocyanate. Urea, dithiourea, acetamide, benzene sulphonamide, p-toluene sul- 
phonamide, cyanamide guanidine, aminoduanidine or softening agents may be 
included in the solution containing the hydrazide, and formaldehyde may be 
added either to the hydrazide solution or the nitrite solution or to the solution 
containing the nitrite and hydrazide. The hydrazide may be the dihydrazide of 
succinic, glutaric , adipic or sebacic acid, hexadecane-1 : 16-dicarboxylic acid 
dihydrazide, benzoic acid hydrazide, isophthalic acid dihydrazide, citric acid 
trihydrazide, stearic acid hydrazide, hydroxy-stearic acid hydrazide or 
polyacrylic acid polyhydrazide, and these may be used as such or as hydro- 
chlorides. The materials treated may be fabrics of cotton, viscose rayon, cellulose 
acetate, _— polyethylene terephthalate, or natural or regenerated protein 
fibres, or paper or leather. In examples: (2) a cotton fabric is immersed in an 
aqueous iin rsion containing sebacic acid dihydrazide, sodium nitrite and the 
disodium salt of methylene dinaphthale ne sulphonic acid, squeezed to 75 per 
cent by weight take-up, dried at 50°C., impregnated in an aqueous solution of 
acetic acid, dried at 20° to 30°C., glazed on a calender at 200°C., heated 
150°C. for 3 minutes and washed in soap solution and then in water; (4) a 
viscose rayon staple fibre fabric is immersed in an aqueous solution of sebacic 
acid dihydrazide dihydrochloride, squeezed, dried, immersed in an aqueous 
solution of sodium nitrite, squeezed, stretched to its original dimensions on a 
pin stenter and dried and baked in an oven at 150°C.; (5) a sheet of absorbent 
paper is passed through an aqueous solution of sebacic acid dihydrazide di- 
hydrochloride, squeezed to 200 per cent by weight take-up, dried at 100°C., 
impregnated with an aqueous solution of sodium nitrite, dried and baked at 
120°C.; (6) a viscose rayon staple fibre fabric is impregnated with an aqueous 
solution containing sebacic acid dihydrazide dihydrochloride and acetamide, 
squeezed, dried on a pin stenter at 100°C., sprayed while on the stenter with 
an aqueous solution of sodium nitrite and dried and baked in an oven at 
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125°C. while on the stenter frame; (10) a mercerized cotton gaberdine fabric 
is impregnated with an aqueous solution containing sebacic acid dihydrazide 
dihydrochloride and 11-hydroxystearic acid hydrazide hydrochloride at 80°C., 
squeezed, air-dried, impregnated with an aqueous solution containing 
formaldehyde and sodium nitrite at 20°C., squeezed, baked at 130°C. and 
rinsed in warm water; (14) a cotton fabric is immersed in an aqueous solution 
of sebacic acid dihydrazide dihydrochloride, squeezed, impregnated with an 
aqueous solution of sodium nitrite, squeezed, conditioned to contain 10 per cent 
by weight of moisture, embossed and heated at 140°C. or conditioned at room 
temperature for 24 hours; (17) a bleached sulphite pulp is suspended in water 
and disintegrated by stirring; aluminum sulphite is added, followed by sebacic 
acid dihydrazide dihydrochloride; after 20 minutes, sodium nitrite is added 
and the suspension is stirred; further water is added, the suspension is stirred 
ind filtered, and ihe resulting paper is baked at 115°C. for 10 minutes; (18) 
a cloth made from polyethylene terephthalate yarn is padded with an aqueous 
solution containing sebacic acid dihydrazide dihydrochloride and stearic acid 
hydrazide hydrochloride at 80°C., squeezed, dried at 50° to 60°C., padded 
with an aqueous solution of sodium nitrite at 20°C., squeezed, and heated at 
120°C.; (19) a polyamide cloth is padded with an aqueous solution contain- 
ing sebacic acid dihydrazide dihydrochloride and 11-hydroxystearic acid hydra- 
zide hydrochloride, squeezed, air-dried, padded with an aqueous solution con- 
taining formaldehyde and sodium nitrite, squeezed, and heated at 125°C.; 
(20) pelts are immersed in an aqueous solution of adipic acid dihydrazide for 
12 hours at 15° to 20°C., freed from supernatant liquor by decantation, im- 
mersed in an aqueous solution containing nitrous acid and formaldehyde for 
12 hours at 15°C., rinsed with water and dried at 20°C.; a tanned leather is 
obtained. 


Leather Smoothing and Pressing. Brit. Pat. 761,813. Metzger, A. Apl. 
May 27, 1954. 
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Leather butts are smoothed and pressed by laying the butt on a smooth support 
and applying to the butt under pressure a plurality of closely-spaced parallel 
rollers, so distributed that they cover the butt surface completely and ak 
cating the rollers to act on the whole surface of the butt, as shown in Fig. 

a butt 1 is laid on a hydraulically-operated table 2 and subjected to the ae 
of a plurality of rollers 19. A rigid supporting plate 11 is suspended from a 
girder 8 by rollers 9 and is reciprocated by a crankshaft 24 by means of a 
be aring 25 and brackets 26, 27 attached to plate 11. Bearer rollers 15, which 
space the plate 11 from girder 8 are carried in a separate frame 14 (Fig. 3). 
supported by rollers 12 and reciprocated by a crank 30 with a stroke half or 
great as that of the plate 11. The work treating rolls 19 are supported in this 
frame 14 and their upper surfaces bear against a rubber mat 21 which faces 
the supporting plate 11. Each roller 19 may be made up of a plurality of small 
coaxial rollers loosely fitting on their spindle and the small rollers are preferably 
staggered with respect io those making up the adjacent roller 19. 


Proofing Against Fungi. Brit. Pat. 761,171. Olin Mathieson Chemical 
Corporation. \pl. May 19, 1954.—Fabrics, leather, plastics and paper are im- 
pregnated with an antifungal agent comprising a heavy metal salt of a 
2-mercaptopyridine-l-oxide (which may be in tautomeric equilibrium with the 
corresponding N-hydroxy-2-pyridine-thione) wherein the pyridine nucleus may 
be substituted by a halogen atom or by an alkyl or alkoxy group having 1 to 7 
carbon atoms. The expression “heavy metal” includes any heavy or amphoteric 


metal having a specific gravity greater than 4, e.g. copper, iron, manganese, 
tin, mercury, cobalt, chromium, arsenic, antimony, lead, gold, cadmium. nickel. 
silver, bismuth and zinc. The impregnation may be carried out by soaking or 
spraying. or the fabric may be soaked in a solution of the required 2-mercapto- 
pyridine-l-oxide, or a water-soluble salt thereof, and the impregnated fabric is 
then treated with a solution of a water-soluble salt of a heavy metal and an 
acid, e.g.. the fabric may be successively treated with an aqueous solution of an 
alkali metal salt of the required 2-mercaptopyridine-l-oxide and with the water- 
soluble heavy metal salt. 


BOOK REVIEWS 


Foot Troubles. T. T. Stamm, F.R.C.S. New York: Philosophical Library, 
Inc., 1957. 122 pp. $4.75.—This little book is intended for the general public. 
The first seven chapters describe the human foot, major and minor foot ail- 
ments and their correction, and the care of children’s feet. A relatively long 
chapter (30 pages) is devoted to footwear. Leather chemists will heartily 
approve the author’s statement that “leather is the ideal material for footwear in 
all respects except one’”—the exception, of course, being absorption of water 
from the outside. Use of composition materials, except for the outer sole, is 
deprecated. The author considers most women’s shoes to be about as bad 
they could be from the standpoint of the welfare of the feet, but he seems to 
realize that nothing is going to be done about this. The folly of buying ill-made, 
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ill-fitting shoes because they appear to be cheap is strongly condemned, 
pecially in children’s shoes. All wearers of shoes, particularly parents, would 
benefit from reading this book, but its price probably will preclude any wide 


distribution. H.B.M. 


The Chemical Formulary. Volume X. H. H. Bennett, ed. New York: The 
Chemical Publishing Co., 1957. 392 pp. $8.—This conforms to the previous 
volumes in form and scope, but with the exception of Chapter I (Introduction) 
the formulas given in Volume X do not duplicate those published in earlier 
volumes. The number and variety of formulas here assembled are prodigious. 
Chapters II through XXI occupy 286 pages, and a hasty spot check indicates 
an average of 5 formulas per page, so the whole volume must contain about 
1400 new formulas. Skimming through the book, this reviewer noted prescrip- 
tions for making label adhesives, deodorant ointment, after-shave lotion, diaper 
rash ointment, a pharmaceutical contraceptive [Japanese patent 1146 (1951) ]. 
carnauba wax emulsions, cow teat ointment, rat repellent, old southern ginger- 
bread, lemon cream pie, beer preservative, carbon-paper ink, silverfish poison. 
hydraulic brake fluid, rust remover, a degreaser for hides, mildewproofer for 
leather (our old friend PNP and a few more things), light-weight building 
board, razor blade conditioner, house paint primer, gasoline-resistant paint, 
paper-stock defoamer, high- speed photographic developer, glass-grinding fluid. 
shoe heel compound, dry. -cleaning soap, textile-w raterproofing agents, and de- 
ionized water. In so varied a collection almost everyone will find some thing of 
interest, and do-it-yourself addicts will really have themselves a time. Chapter 
XXII (Appendix) contains some useful tables, especially a cross-indexed list 
of materials mentioned in the formulas and sources from which they may be 
obtained. In compiling this volume Mr. Bennett was assisted by an editorial 
board of 54 specialists in various fields of chemistry. H.B.M. 


COMING EVENTS 


Oct. 22-23, 1957—Fall Meeting of National Hide Association. Edgewater Beach Hotel. 
Chicago, III. 


Oct. 24-25, 1957—Annual Fall Meeting of Tanner’s Council of America. Edgewater Beach 
Hotel, Chicago, Tl. 


Jan. 11, 1958—Symposium on Tanning, sponsored by Tanners Production Club of Wis- 
consin. Plankington House, Milwaukee. 


Feb. 25-26, 1958—Official Showing of American Leathers for Fall and Winter. 1958. 
sponsored by Tanners’ Council of America. Waldorf-Astoria Hotel, New York, N. Y. 
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tanning conditions. 
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nspected and assessed with close . . to select the proper fatiiquor for 
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~ The finer leathers 


in your future 
may be perfected here 


You can rightfully consider our completely equipped research lab- 
oratory—your laboratory. For here, the Nopco fatliquors and 
other tanning specialties that you employ to create quality leather 
are rigorously tested to meet your most exacting specifications. 
ee Moreover, we stand ready at all times to supplement our labora- 


tory data with technical assistance right in your own plant. 


NOPCO CHEMICAL COMPANY 


Harrison, New Jersey 
Plants: Harrison, N. J. » Cedartown, Ga. + Richmond, Calif. + London, Canada 


eal” Nopco’s main plant at Harrison, 
i} Pals N. J., home of the Tanning Research 
oo Laboratory, staffed by practical 
‘ chemists whose sole object is to find 
better ways to produce high quality 
leathers. 








BIOBATE 


e biobate is a highly standardized bating compound of extreme stability. 


e biobate provides controlled, effective enzyme action during bating 


for all types of leather. 


e biobate is adaptable to all bating conditions and procedures. 


SEBACOL 


¢ for dependable unhairing 
sebacol produces clean, uniform quality leather 
under varied beamhouse practices. 


STEROZOL 


e reliable germicide 
sterozol inhibits bacterial action and mold growth 


on raw stock and leather in process. 


WALLERSTEIN COMPANY, INC. - 180 MADISON AVENUE, NEW YORK 16,N. Y. 
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That's the standing of LEATHER AND SHOES in the tanning industry 


The latest circulation statement shows that LEATHER AND SHOES has 
141% more paid and audited circulation among tanners (audited by the 
Audit Bureau of Circulations). That’s more than double the number of 


paid subscribers of any other magazine. 


But readership is even more important. A recent study revealed that at 
least 3500 top level executives in the tanning industry are reading 


LEATHER AND SHOES. 


Consider the facts: LEATHER AND SHOES— 

. does the outstanding job in editorial service. 

. has twice the paid circulation and considerably more readership. 
. carries more than double in advertising volume. 

. does not sell advertising on its front cover. 

. is the industry’s most dynamic business paper. 


An investment in a subscription to LEATHER AND SHOES will 
pay dividends in knowledge—an investment in advertising in LEATHER 
AND SHOES will pay dividends in 


success. If you want more facts, write 
us today. . \ 


LEATHER AND SHOES 
300 W. ADAMS STREET 
CHICAGO 6, ILLINOIS 








sing Salt Efficiently 


by INTERNATIONAL SALT COMPANY, INC.—America’s largest producer of salt 





-~<) “Wet Storage”- an Economical 
yj) Way to Store Rock Salt 


“WET STORAGE” 
A problem frequently encountered COMPARISON OF 


in the leather-tanning industry is THREE STORAGE 
how to make the best use of avail- METHOSS PORN SALT 
able tank space for rock-salt stor- 
age. There are three basic ways to 
store salt in tanks. Each one has 
certain advantages. 


1. Salt stored in the form of 
fully saturated brine offers the 


HERE'S PROOF OF ‘“‘WET-STORAGE" EFFICIENCY. 
important advantage of conven- which can be stored in a tank 20° deer 


ience: the brine can be pumped ee 


to points of use in the plant, elimi- 
nating salt-handling expense. 
However, the amount of salt 
which can be stored in this way is relatively small, because fully saturated brine itself contains 2.65 Ibs. 
because each cubic foot of brine contains only about _ of salt per gallon. 

1934 lbs. of salt in dissolved form. 





Lixator best example of ‘‘Wet Storage” principle. 
2. Salt stored in dry form makes far better use of Storing salt under covering brine is the basic operat- 
available tank space: each cubic foot contains an ing principle of International’s exclusive Lixate 
average of 72 Ibs. of rock salt—about 3.6 times the Brine-Making Process. In the Lixator, 


amount which can be stored as brine. However, } rock salt and fully saturated brine are 

moving dry salt to points of use is time-consuming, (KH-~ combined, making fullest use of avail- 

inconvenient and expensive. And dry-salt measure- ust able Storage space. The Lixator pro- 

ment is not as exact, or as easy, as measurement of 1 vides pure, crystal-clear brine for im- 

fully saturated brine. mediate use when and where it’s needed. 
22 

3. “‘Wet Storage’’—which actually combines fea- 4 e 

tures of dry Storage and brine storage—gives the A ye Salt—plus technical service 

benefits of fully saturated brine, along with the /4 as —from International 


space-saving storage of dry salt. Here’s the story: 
Through skilled and experienced “‘Salt Specialists,” 
we can help you get greater efficiency and economy 
from the salt or brine you use. We produce both 
Sterling Evaporated and Sterling Rock Salt in all 
types and sizes. So we can recommend the type and 
size of salt most perfectly suited to your needs. 


@ With “Wet Storage”, any given tank can store 
more salt than is possible when dry salt or saturated 
brine are stored by themselves. 


i @ There is a constantly available supply of fully 
saturated brine for every plant need. 


i 2% ; ; If you'd like to get this technical assistance—or 

; Much less han¢ ing of rock salt is needed. There any other information on salt or brine simply con- 

i are fewer salt deliveries, fewer brine-making problems. tact your nearest International sales office 

4 . 

: How ‘“‘Wet Storage” works. When a tank is filled SALES OFFICES: Atlanta, Ga.; Chicago, Ill; New Orleans, La.; 

; 9 . . : P ; * Baltimore, Md.; Boston, Mass.; Detroit, Mich., St. Louis, Mo.; 

" v TO alt, ¢ 4 ‘ ace spac ‘ ; , Mz 

with dry re ck salt almost half the storage space iS Newark, N. J.; Buffalo, N. Y.. New York, N. Y.; Cincinnati 

i actually “empty,” because the salt crystals don’t  0.;: Cleveland, O.: Philadelphia. Pa.; Pittsburgh, Pa., Memphis, 

pack solidly together. But when the voids between  Tenn.; and Richmond, Va 
HA the crystals are occupied by fully saturated brine, 

; o,° ° ° — 
J additional amounts of salt can be stored. This is FOR INDUSTRY, FARM, AND THE HOME 


a STERLING SALT 
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THOROUGH TANNING 
IN LESS TIME 


Numerous tanners and finishers report that Sun Leather 
Process Oils make their processing fast and easy because 
they mix easily, act fast, provide uniform fiber lubrication. 
Sun Leather Process Oils do not form surface scum...tan- 
nage is thorough and even...leathers are stronger and 
better looking. 

For details, prices and delivery information, call your 
nearest Sun representative or write to... 


INDUSTRIAL PRODUCTS DEPARTMENT UNOC 
SUN OIL COMPANY 


PHILA. 3, PA. » SUN OIL COMPANY LIMITED, TORONTO & MONTREAL 
© Sun Oil Company 


EISENDRATH rine CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 
RACINE, WISCONSIN 


92 South St , Boston, Mass., Day Gormley Leather Co. 29 W. 36th St., New York City, Eugene Williams 
1358 S. Hill St., Los Angeles 15, Calif., David V. Whiting Co, 





THE OHIO LEATHER CO. | THE 
Quality Calf Leathe ORTHMANN LABORATORIES 


AUG. C. ORTHMANN, Pres. INC. 
LUXOR - BLACK JETTA 


KAFFORITE - KOZY - JILL JETTA Consulting, rénalytical 


EMBOSSED CALF - WHITE WASHETTE 


TANN AND GENERAL OFFICES: 
ann wae 407 E MICH., MILWAUKEE, WIS. 


BOSTON - NEW YORK - ST. LOUIS - CHICAGO Phone: BROADWAY 6 - 6426 - 27 
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MORITE BRAND 


Sulphonated and Compounded 


OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 


4 The Original Dry Color 
PRESTO a an 
? PRESTO COLOR COMPANY 


WEST ALLIS 14, WIS. 
Dry Colors + + Finishes 








Los Angeles Kansas City 
New York Philadelphia 
Distributors located in principal cities throughout the U.S.A. Chicago Cleveland 
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CHOICE 


or Higher Quality 
Leather Production 
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Better Grading Figures! 
Better Cutting Figures! 
Overall Economy! 


Extracts — Pancreatic Bates — Fillers 
Sole Leather Finishes - Tanners Sugar 


Tanners Lime — Chemicals 
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mj COUDERSPORT, PA.” 
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CUT PRODUCTION COSTS 


APEXOMINE 251 


An excellent wetting agent for rewetting chrome tanned leathers. Of especial interest 


for rewetting pearied skins used for all types of suedes including calf, kid, sheep and 


splits. Reduces wetting back time 50%, assuring an absolute and thorough rewetting. 


HERTEX ANT 


Speeds up the soak of raw hides and prevents the loss of valuable hide substance. Re- 


duces the time necessary for soaking, acting at the same time as an antiseptic eliminat- 


inating the need of adding other disinfectants to the soak. It will be found fast and 


thorough for soaking green salted hides and skins especially for goat skins, kangeroos 


and reptiles which normally come in the dry state and require prolonged soaking. 


SAMPLES 


REQUEST 


Established 1900 


Apex Chemical Co., Inc. 
200 S. First St., Elizabethport |, N. J. 


LEATHER 
YESTERDAY - TODAY - ALWAYS! 


QUALITY EXTRACTS 
FOR SEVENTY YEARS 


AMEREX PRODUCTS 


DERMABATE 


LIQUID VEGETABLE EXTRACT BLENDS 


Every Type of Extract 
for each individual tannery need 


ALL OUR BLENDS CONSIST OF 
ONLY PURE VEGETABLE EXTRACTS 


AMERICAN EXTRACT CO. 
PORT ALLEGANY, PA. 


Manufacturers of the Largest Variety of 
Vegetable Tanning Extracts made in U.S.A 
from Domestic and Foreign Barks 
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TESTING AND RESEARCH 
CORPORATION 


PORT ALLEGANY, PENNA. 


ESTABLISHED 1950 


ATTENTION! 
Wear, Talk and Advertise 
LEATHER! 


Everyone should know the health 


and distinctive qualities of 


LEATHER?! 





Compounds - Chemicals - Powdered Tanning Materials 
1-2-3 
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REILLY- 
WHITEMAN- 
WALTON CO. 


| OllS | 
CTER 


if of | 


CONSHOHOCKEN, PA. 


ESTABLISHED 1883 

Exclusively a Tannery Paper 
Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 


Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 


Technical articles and newsworthy 
features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
154 Nassau St. 683 Atlantic Ave. 
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INSIDE TRACK TO BUSINESS! 


_ Shoe and Leather Reporter 


TANNERY BU 


THE TECHNICAL JOURNAL FOR SUPERINTENDENTS. CHEMISTS. TANNERS AND BUYERS = 



















Why run around “Robin Hood’s barn” when there’s a quick 
direct route to customers? 


The direct route to tanneries is by way of the TANNERY 
BUYER, a special monthly section of Shoe and Leather 
Reporter, made especially for and read by important execu- 
tives, superintendents, chemists, and buyers. 


Make your advertising dollars count. Use Shoe and Leather 


Reporter’s TANNERY BUYER. 
SHOE AND LEATHER REPORTER 


Executive Offices: 207 ESSEX STREET, BOSTON !1!, MASS. 
Offices in: * CHICAGO « CINCINNATI * WASHINGTON 
NEW YORK oe MILWAUKEE . ST. LOUIS * LONDON, ENG. 


Salem Oil & Grease Co. 


FAT LIGUORS 
FEATURING 
CONTROLLED PENETRATION 


SALEM. MASSACHUSETTS 











finest 
products 
fastest 
service 
ARTHUR C. TRASK CO. 


e CABLE: Actrask 3 327 So. La Salle St. Chicago 4, WAbash 2-8900 
e TELETYPE: CG1478 (| 55 W. 42nd St. New York 36, LOngacre 4-8489 


A material made to specifications and used internationally 
for the analysis of vegetable tanning materials 


FRANK F. MARSHALL 
RIDGWAY - PENNSYLVANIA 


KEPECO FINNALINE KEPOLAC 
EMULLO KEEPA-SHINE FONDO 


UNI-LAK 
(Reg. U. S. Pat. Office) 


KEPEC CHEMICAL CORPORATION 


MILWAUKEE !, WISCONSIN 


Garden State Tanning Inc. 


Pine Grove, Pa. by the Investigation of Matter’. 


“The Extension of Knowledge is 


This space dedicated to 
Manufacturers of 


Tanner's Council Research Laboratory 


Upholstery Leather by «ees 


New York Office 330 Fifth Avenue 
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F LEATHER and 
-TANN ING 
_ MATERIALS 


CONSULTING « TESTING « RESEARCH DEVELOPMENT 
for the 
TANNING AND ALLIED INDUSTRIES 


Specialists: Sampling and Testing of Tanning Materials 


UNITED STATES TESTING COMPANY 


INCORPORATED 
1950 Park Avenue, Hoboken, N. J. 








Seitihes 


for all types of ‘ts 
claude 


NEWARK 
LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 
Telephone HUmboldt 2-5072 
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CONSULTING SERVICE 


Technical consultation is available for improving your leather, 
reducing your costs and developing new leathers and finishes. 
More than 40 years practical application of Scientific Research 
to Leather manufacturing. 


ADOLF SCHUBERT, 549 W. Washington Bivd., CHICAGO, ILL. 


by 
THE AULSON Lannzng 


Machinery Co. 


Main Office and Factories at + —- — under direction of 
Beverly, Mass. E. R. Aulson, Waukegan, III. 


TANNING INDUSTRY 


ROTO-SPRAY (4 or & Gun) 

PASTED LEATHER DRYERS 

TOGGLE DRYERS 

POLE AND HOOK TYPE CONVEYOR DRYERS 
SEASONED SKIN AND SPRAYED FINISH DRYERS 
WASHED CATTLE HAIR DRYERS 


PROCTOR & SCHWARTZ, inc. Phitadetphia 20, Pa. 


EXCLUSIVE SALES REPRESENTATIVE FOR 
LU Cc 1 E N B U Cc K THE LEATHER INDUSTRY 





they'll tan my hide-with Chestnut”! 


“i contemplate with pride the way 


The quality and economy of European Chestnut Extracts are the result 
of years of research and expanding facilities in more than 60 factories 
throughout France, Italy and Switzerland. 


QUALITY... 


Manufactured according to the most 
modern and highest standards, Chest- 
nut Extract is a guarantee of perfect 
uniformity of quality and color in the 
finished leather. 

Leather tanned with Chestnut Ex- 
tract does not oxidize, has pleasant 
color, and will not darken when exposed 
to light or time. 

Leather tanned with Chestnut Extract 
has definitely a better wearing resistance. 


ECONOMY... 


Chestnut Extract is delivered in 
spray-dried form, cold water-soluble 
and ready to use. There is no cost of 
dissolving. 

Chestnut Extract gives free acidity 
...makes unnecessary costly and diffi- 
cult additions of acids to the tanning 
liquors. 

It is the cheapest way to good leather 
... provides the highest yield in the 
tannery. 


The EUROPEAN MANUFACTURERS OF 
CHESTNUT EXTRACTS 








TANNERS’ COUNCIL RESEARCH LABORATORY 


THE UNIVERSITY OF CINCINNATI 
is 
THE DEPARTMENT OF BASIC SCIENCE 
in 
THE GRADUATE SCHOOL OF ARTS AND SCIENCE 


The purpose of the laboratory is to conduct scientific research in the fields of 
Science concerned with Tanning and Leather. 


To train Chemists in the technique of research and prepare them for Industry. 


This Laboratory serves as the Official Technical Headquarters for the Tanning 
Industry of the United States. 


Your inquiries will be gladly answered. 


Address DR. FRED O'FLAHERTY. Director 
Tanners’ Council Laboratory 
University of Cincinnati 
Cincinnati 21, Ohio. 





Research is the seeds CHILEWICH SONS & CO. 


of Tomorrow's Profits 120 Wall Street NEW YORK 5, N. Y. 
° ° Phone Wh. 4-7570 
it and it 
Support t e d Cable Address: Chilesons, New York 
will Support the Industry International Telex No. New York 2088 


Teletype No. NY1-2557 


Fred O'Flaherty Members: Commodity Exchange, Inc. 


Commodity Exchange Hide Clearing 
Association Inc. 


HIDES. SKINS 
RESEARCH DIRECT CONNECTIONS IN PRINCIPAL 


MARKETS 
PAYS DIVIDENDS 
when Properly Applied. Leathers Seat 


Division of CHILEWICH SONS AND CO. 








THE TANNER’S COUNCIL See ata REPTILES 
RESEARCH LABORATORY BREZNER DIVISION CALF LEATHER 


University of Cincinnati HANDBAG LEATHER HAIR CALF 
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when 
tanning 


BOTA ALLEN INlC. top-grain 


Buford, Georgia leathers ... 


TANNERS SINCE 1873 
. 


Finest English Rein 
and Strap Leather 


Latigotan Harness Leather 


Manufacturers of genuine English 
type and full rigged hand tooled 
roping saddles. 


use top grade products 
HOWES LEATHER CO. ING, | C2nz6re> Srirs “ceric Aer 


For top-grain leathers ... for all leathers ... 
SOLE LEATHER Clinton products from corn are tops, That’s 
why so many tanners prefer Clinton for their 

° finest products. 


For the chrome tanning process, use Clinton 
SIDE LEATHER corn sugars and corn syrups, For deliming 
and finishing, use Clinton lactic acid, avail- 
able in concentrations of 44% or higher. 
- For the finest leather products, you use the 
finest leathers. For the finest leathers, always 


Tanners Cut Sole Division | srse.acien umes sues: ae am 


CUT SOLES 


lity products 


# FROM THE WORLD'S CORN CENTER 


ere iy in 


ST. LOUIS, MO. CHICAGO, ILL. CLINTON CORN PROCESSING COMPANY 


CLINTON, IOWA 


Our 50th Anniversary Year 1907-1957 
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Cars 
a CD BELL-MINE 


Se 


Accurate laboratory control assures you of 


consistently better milk of lime. 


You can depend on Warner Bell-Mine Lime for 
uniformity in purity, analysis and physical 
properties. 

WARNER COMPANY 


Bellefonte Division, Bellefonte, Pa. 
Pp cttE Tb eJcbeT Pittsburgh 


Borneo © WT OH extract | 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, N. Y. 





MA. TANNERY OILS 
AND FAT LIQUORS 
—— FOR ALL TYPES OF LEATHER 
MARDEN-WILD CORPORATION 


500 COLUMBIA STREET, SOMERVILLE, MASS. 
MARDEN-WILD OF CANADA LTD., HALIFAX, N. S. 
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Mutual’s name for their basic chromic sulfate used in one-bath chrome 


oe Available in two grades with approximate analyses as shown 
Ww 


Koreon M Koreon X 


Cr,O, 24% 25% 
Basicity (Schorlemmer) 33% 52% 


Koreon is packed in multi-wall paper bags containing 75 pounds, and in fibre drums 
containing about 325 pounds. 


SODIUM BICHROMATE POTASSIUM BICHROMATE 


MUTUAL CHROMIUM CHEMICALS 


SOLVAY PROCESS DIVISION 
——— ALLIED CHEMICAL & DYE CORPORATION ———— 
61 BROADWAY, NEW YORK 6, N.Y. | 





Announcement 


Effective as of August Ist, 1957, we 


have been appointed the Exclusive 


American Import and Sales Agents for 


MYRTAN axe SOLEX 


commonly known as EUCALYPTUS 


ww 


For SOLE LEATHER 


MYRTAN and SOLEX are well suited for blending with other 
tanning materials. They penetrate quicker and produce firm 
leather with smooth grain and a higher fixation of tan. 


For UPPER LEATHER 


As a retanning Agent for Chrome-tanned leather MYRTAN and 
SOLEX possess many advantages, such as smooth and strong grain, 
good colour and break, as well as a round feel. Many upper 
leather tanners now use these superior Extracts. 


A trial will make you a satisfied user. 


CRUSTAL EXTRACT & CHEMICAL CO., INC. 


549 WEST WASHINGTON BOULEVARD 
CHICAGO 6, ILLINOIS 


Cable Address: TANEXCO, CHICAGO Telephone ANdover 3-196! 





